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PROPERTIES. 

Adrenalin is the name given by Dr. Jokichi Talcaininc 
to the astringent, blood-pressure raising principle of the 
adrenals, or suprarenal glands, as first isolated by him. It 
is a grayish-white microcrysialline powder. It is slightly 
alkaline in reaction, and in the dry form quite stable; on 
heating, however, to 205° C. it turns brown, and at 207° 
C. melts and decomposes. 

Adrenalin is insoluble in alcohol or ether; sparingly 
soluble in cold, more soluble in hot water. It dissolve^ 
readily in dilute acids or fixed alkali hydroxides. 

Adrenalin has a slightly bitter taste and a temporarily 
benumbing effect upon the tongue. 

SOLUTIONS. 

Solutions of Adrenalin for practical use are best made 
by the agency of the chloride; that is to say. Adrenalin 
Chloride is first formed by union of the crystals with 
hydrochloric acid, and then a "normal" solution of sodium 
chloride in water is added in vacuo. On prolonged ex- 
posure to the air, the aqueous solution is oxidized, be- 
coming pink, then red, and eventually brown. When the 
last change in color occurs, the Adrenalin has lost its 
characteristic physiologic properties. In the vial, pro- 
tected from air and light, the solution remains practically 
unchanged for many months. 

We market Adrenalin in vials containing one grain of 
the crystals; this form of the drug is not, however, in 
much demand for therapeutic purposes. The preparation 
usually employed is Adrenalin Chloride Solution, i:iooo, 
containing one part of Adrenalin Chloride in 1000 parts 
of physiologic or "normal" salt solution, with 0.5 per cent, 
chloretone. 
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Adrenalin Chloride Solution may be sterilized by boil- 
ing, but only small quantities should be thus treated, and 
not the stock solution. 

Adrenalin Preparations. 

Separate literature on our various Adrenalin prepara- 
tions can be had on application. The list at present is as 
follows : 

Adrenalin Crystals, in 1-grain vials. 

Adrenalin Chloride Solution, 1:1000, in 1-ounce 
glass-stoppered bottles. 

Adrenalin Chloride Solution, Dilute, 1^ 1 (1:10,000), 
in glaseptic ampoules containing 1 Cc. (16 minims), in 
boxes of 12. 

Adrenalin Chloride Solution, 5 2 (1:3200), in gla- 
septic ampoules containing 1 Cc. (16 minims), in boxes 
of 12. 

Adrenalin Inhalant, in 1-ounce glass-stoppered bot- 
tles. One part of Adrenalin chloride in 1000 parts of an 
aromatized neutral oil base, with 3% chloretone. 

Adrenalin Ointment 1:1000, in ^-ounce collapsible 
tubes with elongated nozzle. 

Adrenalin and Chloretone Ointment, in ^-ounce 
collapsible tubes with elongated nozzle. Each ounce con- 
tains: Chloretone, 20 grs. (5%); Adrenalin chloride, 2-5 
gr. (1:1000). 

Adrenalin Suppositories, in boxes of 12. Each sup- 
pository contains 1 part of Adrenalin chloride combined 
with 1000 parts of Oil Theobroma base. 

Adrenalin and Chloretone Suppositories, in boxes 
of 12. Each suppository contains : Adrenalin, 3/200 grain 
(1:1000); Chloretone, 3 grains. 

Adrenalin Compound Suppositories, in boxes of 12. 
Each suppository contains : Adrenalin, 1/300 grain 
(1:6000); Cocaine, J^ grain (about 3%); Formidine, 1 
grain; Ext. Hamamelis, 1 grain. Base, cacao butter. 



Adrenalin Tablets, in vials of 25. Each tablet con- 
tains 3/200 grain of Adrenalin. Dissolved in 15 minims of 
water, a 1 :1000 Adrenalin solution results. 

Adrenalin Tablets No. 2, in vials of 25. Each tablet 
contains 1/200 grain of Adrenalin. Dissolved in 5 minims 
of water, a 1 :1000 Adrenalin solution results. 

Adrenalin and Cocaine Tablets (H. T. 151), in tubes 
of 25. Of narrow cylindrical shape. Each tablet contains : 
Adrenalin, 1/300 grain ; Cocaine hydrochloride (pure crys- 
tals), 1/6 grain. One tablet dissolved in 15 minims of 
water makes approximately a 1% solution of Cocaine in 
Adrenalin 1 :4500. 

Adrenalin and Cocaine Tablets, ^ "B" (H. T. 178), 
in tubes of 25. Of narrow cylindrical shape. Each tablet 
contains: Adrenalin, 1/300 grain; Cocaine hydrochloride 
(pure crystals), 1/12 grain. One tablet dissolved in 15 
minims of water makes approximately a 0.5% solution of 
Cocaine in Adrenalin 1 :4500. 

Adrenalin and Cocaine Tablets, R "C" (H. T. 181), 
in tubes of 15 and bottles of 100. Each tablet contains : 
Adrenalin, 0.00016 Gm. • (1/400 grain) ; Cocaine hydro- 
chloride, 0.05 Gm. (% grain). A 2% solution of Cocaine 
in Adrenalin 1 : 16,000 may be made by dissolving one tablet 
in 40 minims of water. 

Adrenalin and Cocaine Tablets, R "D" (H. T. 203), 
in vials of 25. Of narrow cylindrical shape. Each tablet 
contains: Adrenalin, 1/600 grain; Cocaine hydrochloride 
(pure crystals), 1/6 grain. One tablet dissolved in 15 
minims of water makes approximately a 1% solution of 
Cocaine in Adrenalin 1 :9000. 

Adrenalin and Eucaine Tablets, R "B" (H. T. 194), 
in vials of 25. Of narrow cylindrical shape. Each tablet 
contains: Adrenalin, 1/400 grain; Eucaine hydrochloride, 
"B," 1/7 grain. One tablet dissolved in 15 minims of 
water makes approximately a 1% solution of Eucaine in 
Adrenalin 1:6000. 

Adrenalin and Novocaine Tablets (H. T. 187), in 
vials of 25. Each tablet contains: Adrenalin, 1/200 
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grain; Novocaine, 1/3 grain. One tablet dissolved in 15 
minims of water makes approximately a 2% solution of 
Novocaine in Adrenalin 1 :3000. 

Adrenalin and Novocaine Tablets, B^ "B" (H. T. 
188), in vials of 25. Of narrow cylindrical shape. Each 
tablet contains: Adrenalin, 1/400 grain; Novocaine, 1/6 
grain. One tablet dissolved in 15 minims of water makes 
approximately a 1^ solution of Novocaine in Adrenalin 
1:6000. 

Adrenalin and Novocaine Tablets, 5 "C" (H. T. 
202), in vials of 10. Each tablet contains: Adrenalin, 
1/200 grain ; Novocaine, 4 grains. One tablet dissolved in 
5 Cc. (80 minims) of water makes approximately ^ 1% 
solution of Novocaine in Adrenalin 1:15,000. 

Adrenalin Tape, Sterilized, in glass jars. A soft 
imported mull, double-selvaged, and impregnated with a 
1 :2000 solution of Adrenalin chloride. One-half inch 
width in 10-yard strips; IJ^-inch width in 5-yard strips. 

Anesthone Cream (formula of Dr. J. E. Alberts), 
in collapsible tubes with elongated nozzle. Contains 10% 
of para-amido-ethyl-benzoate, in Adrenalin chloride 
1 :20,000. For local application in the symptomatic treat- 
ment of hay fever, rose-cold, etc. 

Anesthone Inhalant, in 1-ounce glass-stoppered bot- 
tles. Each fluidounce contains: Alcohol, 15%; Adrenalin 
chloride, 1:10,000; Para-amido-ethyl-benzoate, 10%; in an 
aromatized neutral oil base. Used for the. same purposes 
as Anesthone Cream. 

Anesthone Tape, a soft imported mull, Vi inch wide, 
double-selvaged, treated with a 5% soluble salt of para- 
amido-ethyl-benzoate in Adrenalin chloride 1 :20,000. In 
glass vials containing 2^ yards. For insertion in the nares 
in hay fever, etc. 

Codrenin, B^ **A," in l-ounce glass-stoppered bottles. 
Each fluidounce contains : Cocaine hydrochloride, 9]/^ 
grains ; Adrenalin chloride, 1/36 grain ; Chloretone, 2^ 
grains. A 2% solution of Cocaine in Adrenalin 1 : 15,000. 





Codrenin, ^ **B/* in 1-ounce glass-stoppered bottles. 
Each fluidounce contains: Cocaine hydrochloride, 4^ 
grains; Adrenalin chloride, 1/12 grain; Chloretone, 2% 
grains. A 1%^ solution of Cocaine in Adrenalin 1 :5000. 

Codrenin, B^ "C," in 1-Cc. glaseptic ampoules, in boxes 
of 12. Each cubic centimeter contains : Cocaine hydrochlo- 
ride, 0.0025 Gm. ; Adrenalin chloride, 0.0001 Cm. ; in physio- 
logic salt solution. A 0.25% solution of Cocaine in Adren- 
alin 1 : 10,000. 

Eudrenin, R "B," 1-Cc. glaseptic ampoules, in boxes of 
12. Each cubic centimeter contains: Beta-Eucaine hydro- 
chloride, 0.0025 Gm. (1/25 grain) ; Adrenalin chloride, 
0.0001 Gm. (1/650 grain) ; in physiologic salt solution. A 
0.25% solution of Beta-Eucaine in Adrenalin 1 : 10,000. 

Oral Astringent Lozenges, in boxes of 36. Each 
lozenge contains : Adrenalin, 1/1000 grain ; Heroin, 1/100 
grain; Powd. Ipecac, 1/50 grain; Red Gum, 2 grains; Oil 
of Rose, q. s. 

The Chemical Formula of Adrenalin. 

All investigators are now agreed that Adrenalin con- 
tains carbon, hydrogen, oxygen, and nitrogen (C H O N), 
and the formula which has won all but universal acceptance 
is: GHiaOsN. 

In August, 1901 (Journal of the Physiological Society), 
Aldrich published from our laboratory a paper in which 
he claimed that his analytic results forced him to assign 
to Adrenalin the formula given above. This paper was 
attacked by Abel, who contended that the results shown 
did not sustain the formula. Later Aldrich published 
another series of analyses, which leave no doubt of the 
correctness of his former statements (Journal of the Amer- 
ican Chemical Society, September, 1905) and of the for- 
mula CoHisOsN. 

The formula CaHwOaN does not depend solely on the 
results obtained by one investigator, as it has during the 
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past few years been verified through analyses by a number 
of others, among whom may be mentioned v. Furth {Sits- 
ungsher. kaiserl. Akad. Wiss. Wien., 112, iii, i, 1903) ; 
Pauly (Ber., 26, 2945, 1903); Jowett {Jour. Chem. Soc, 
London, 85 and 86, 192, 1904) ; Abderhalden u. Bergell 
(Ber., 37, 2022, 1904); Stolz (Ber., 37, 4149, 1904), and 
others. 

In addition to the analytic data presented by the dif- 
ferent investigators, which point to the formula GHwOsN 
as being the correct expression for the composition of 
Adrenalin, molecular weight determinations, as far as car- 
ried out, confirm this formula also. 

From the above it would seem that we are warranted 
in ascribing to Adrenalin the empirical formula CsHiaOsN, 
rather than any of the formulae proposed by other inves- 
tigators, since the latter lack confirmation. 

Dilution. 

It is in most cases desirable, when Adrenalin is used 
topically or hypodermatically, to dilute the 1 :1000 solution 
by the addition of from two to ten volumes of water or 
physiologic salt solution. Plain water has the disadvantage 
that it lowers the specific gravity of the liquid so that 
contact with mucous membranes is liable to prove irritat- 
ing. Definite quantities of an accurately determined solu- 
tion for diluting Adrenalin may be had by dissolving one 
of our Compressed Tablets No. 365 (Sodium chloride) 
in four ounces of distilled or recently boiled water; this 
makes a 0.9 per cent, solution of sodium chloride — in other 
words, a physiologic or normal salt solution Four grains 
(accurately weighed) of common salt to the ounce of 
water makes a solution of the same strength; but the 
majority of practitioners will find it more convenient to 
supply themselves with the tablets above mentioned than 
to weigh out the salt. 

For diluting Adrenalin Inhalant, any quantity desired 
of olive oil or cottonseed oil may be added. Adrenalin 
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does not appear to be so promptly active in oily solution 
as when dissolved in water; hence there is not the same 
necessity for diluting it below the strength of 1 :1000 when 
presented in the form of Adrenalin Inhalant. The astrin- 
gent effect of Adrenalin Inhalant is more prolonged than 
that of the aqueous solution. 

It has never, so far as we are aware, been found neces- 
sary to diminish the proportion of the active principle in 
Adrenalin Ointment or Adrenalin Suppositories. 

Physiologic Action of Adrenalin. 

Blood Pressure. — Injected intravenously, Adrenalin 
causes a temporary rise in arterial blood pressure, the 
extent depending on the dose. One cubic centimeter of 
a 1 :500,000 solution is sufficient to cause a distinct rise, 
but the animals recover from the intravenous adminis- 
tration of 5 Cc. of a 1 :1000 solution. When the solution 
is administered by deep intramuscular injection, the rise 
of pressure is less pronounced, but the effect remains for 
a longer period. Most investigators have not been able 
to obtain any effect upon the blood pressure from the 
subcutaneous administration of Adrenalin, but Meltzer 
obtained occasionally a slight rise or fall after a first dose, 
the effect of subsequent injections being negative. Ac- 
cording to Meltzer and Auer, intraperitoneal injections 
also cause no effect upon the blood pressure, nor can such 
effect be obtained when the drug is applied to the tongue 
or introduced into the stomach or rectum of experimental 
animals. Probably, as Meltzer and Cushny suggest, its 
intense local action in these cases prevents its absorption 
into the circulation. 

Cardiac Action. — Adrenalin causes an increase in the 
strength of the ventricular beat, the tonus decreasing and 
the systole being more complete. Since this effect per- 
sists after cutting the vagi and occurs in perfused hearts, 
it is due to direct action. This effect on the heart increases 
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the flow of blood through the lung and coronary vessels 
and augments the systolic output of the left ventricle, thus 
contributing to the rise in blood pressure. 

In normal animals Adrenalin causes a slowing of the 
heart, which disappears on cutting the vagi and is, there- 
fore, of central origin. In addition to its vagus action 
Adrenalin has a direct inhibitory effect when given in 
large and toxic doses. 

Action on Blood-vessels. — In general the statement 
may be made that Adrenalin constricts the blood-vessels 
by acting on their nerve terminals. While the action of 
Adrenalin on the vessels of most organs has been defi- 
nitely determined, its action on those of certain organs — 
e.g., brain, heart, and lungs — remains a matter of con- 
troversy. Some workers have obtained a constriction, 
others no reaction or even a slight dilatation. 

Effect on the Blood Content of Organs. — Of greater 
practical value than its action on blood-vessels is the 
effect of Adrenalin injections on the distribution of blood 
in the body, for its therapeutic indications depend upon 
whether it induces local anemia or hyperemia. The vas- 
cular condition induced in various organs is the resultant 
of the local constriction tending to reduce, and the gen- 
eral pressure rise plus increased heart action tending to 
increase, the volume of blood in the organs. This effect, as 
determined by registering the change in the volume of 
organs, or the blood flow through them, is commonly 
agreed upon as follows: Adrenalin induces anemia of the 
entire splanchnic area (intestine, pancreas, kidneys), but 
a hyperemia of the brain, lungs, and heart itself. 

Action on Muscular Organs. — According to Elliott, 
Adrenalin acts not only on the muscle of blood-vessels 
but on all nonstriated muscular organs, inducing effects 
which in each case resemble the results obtained by sym- 
pathetic nerve stimulation. Thus Adrenalin inhibits the 
peristaltic movements of the stomach, intestine and gall- 
bladder, but tonically contracts the sphincters of the 
stomach and, in some animals, the bladder and uterus. 
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Effect on Secretions. — The secretion of saliva is slightly 
increased; the pancreatic juice, on the other hand, is de- 
creased in amount. Less urine is, as a rule, secreted. 

Toxic Action. — Large quantities of Adrenalin, as in 
the case of all drugs, exert a toxic action. Prostration, 
collapse, paralysis of the central nervous system, respira- 
tory failure, and edema of the lungs are symptoms arising 
after administration of large doses. Even smaller doses 
occasionally catlse glycosuria, and, since the application 
of Adrenalin to the pancreas has been shown to have a 
similar effect, it apparently acts through this organ. In 
the rabbit arterial sclerosis and atheromatous degenera- 
tion have been reported to follow the intravenous use of 
Adrenalin, but, since these changes are not observed in 
other animals, and the rabbit is especially susceptible to 
spontaneous degenerations of blood-vessels, Adrenalin 
cannot be held to be the cause. 



The Physiologic Action of Adrenalin upon the Heart 

and Blood-vessels. 

[An Excerpt from "A Research into the Means of Controlling the 

Blood Pressure," as published in the Boston Medical and 

Surgical Journal of March 5, 1903.] 

BY GEO. CRILE, M.D., CLEVELAND, OHIO. 

Adrenalin in the normal animal, or in any degree ol 
shock, caused a marked and, in sufficient dosage, an enor- 
mous rise in the blood pressure. Thi^, rise occurred when 
the vaso-motor centre was proven to have been exhausted; 
when it was cocainized; and when it was destroyed. It 
occurred when in addition both vagi and both accelei antes 
had been severed, and the animal was under the influence 
of curare. In large doses a marked inhibitory action upon 
the heart was noted. This was immediately relieved by 
the injection of atropin. It was finally found that the most 
effective method of administration was by a continuous 
intravenous infusion in salt solution, varying in strength 
from 1 to 50,000 or 100,000. After the experimental research 
seemed to have shown that Adrenalin and salt solution 
thus administered could maintain the circulation with a 
heart isolated from the nervous system by section of both 
vagi and both accelerators, with the vaso-motor centre 
exhausted (complete shock), and with the muscular system 
paralyzed with curare, it followed that if these observations 
were correct a decapitated animal must be kept alive during 
a certain period of time. An ordinary laboratory dog was 
decapitated. Adrenalin and saline solution were immedi- 
ately and continuously administered. It was found that the 
blood pressure could be controlled at will. The beheaded 
animal lived ten and one-half hours, and finally died of 
air emboli produced by the artificial respiration. On 
beheading animals, the primary fall in the blood pressure 
was approximately the same as in profound shock. 

But one clinical application of Adrenalin when the vaso- 
motor centre was exhausted has been made. In this 
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instance, a patient who was dying was kept alive for nine 
hours by the continuous administration of Adrenalin and 
the application of external pressure. It is to be remem- 
bered that, owing to rapid oxidation in the tissues, Adren- 
alin is more effective when given intravenously, and, since 
it is even more rapidly oxidized in the blood, it should be 
given continuously. It is found to be most conveniently 
given in saline solution from a burette, the rate of flow 
being controlled by a screw cock attached to the rubber 
tube. The circulatory phenomena should be under con- 
tinuous observation. Great caution must be exercised in 
the administration of Adrenalin. 

During the experiments upon the decapitated dog, it was 
observed that Adrenalin acted upon the blood-vessels after 
the circulation had ceased. It was then planned to kill the 
animals by asphyxia, give artificial respiration, make 
rhythmic pressure upon the thorax over the heart, and at 
the same time administer Adrenalin in saline solution into 
the jugular vein. By this means Adrenalin might, through 
the feeble artificial circulation, be brought into contact with 
the walls of the blood- vessels^ causing their contraction, 
thereby increasing the blood pressure, which in turn might 
re-establish the coronary circulation, which in turn might 
re-establish the action of the heart. By this method animals 
apparently dead for various periods up to fifteen minutes 
were restored to conscious life again. The circulation and 
the respiration in dogs electrocuted by a shock of 2300 
volts of an alternating current were re-established. 

Adrenalin acts upon the heart and blood-vessels. It 
raises the blood pressure in the normal animal; in every 
degree of shock; when the medulla is cocainized; and in 
the decapitated animal. It is rapidly oxidized by the solid 
tissue and by the blood. Its effects are fleeting; it should 
be given continuously. By this means the circulation of 
the decapitated dog was maintained ten and one-half hours. 
In excessive dosage there is a marked stimulation of the 
vagal mechanism. Due caution must be exercised. 
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[A Later Report.] 

In a paper on surgical anemia and resuscitation, pub- 
lished in the American Journal of the Medical Sciences 
for April, 1909, Dr. Crile says that the value of Adrenalin 
in raising the blood-pressure, by its action upon the 
vascular walls in the state of suspended animation, has 
been thoroughly established. Introducing the Adrenalin 
into the venous circulation, while easy and practical, had 
the following disadvantage: the Adrenalin first came in 
contact with the vessels having the least power of in- 
fluencing the blood-pressure, and before a material rise 
could be effected by its action upon the arteries it was 
necessary that the solution should pass through the right 
heart, the lungs, and then back to the left heart on its 
way to the aorta, then finally affecting the coronary arte- 
ries. In a previous research it was found that this too 
often caused an accumulation of solution and blood in 
the dilated paralyzed chambers of the heart, defeating 
resuscitation. 

it seemed reasonable to suppose that the most direct 
and effective way of producing a coronary pressure 
amounting to 40 or more millimeters of mercury was by 
introducing a solution of Adrenalin into the arterial sys- 
tem toward the heart. In this way the moment the 
Adrenalin was introduced it caused a contraction of the 
strong arterial walls, and began to produce an arterial 
pressure which was communicated directly to the coro- 
nary arteries without first passing through the already 
distended and paralyzed chambers of the heart and through 
the lungs. These considerations were strongly impressed 
upon the author by a clinical case of suspended animation 
in the course of a cerebellar operation on a child, which 
was unexpectedly resuscitated by centripetal arterial in- 
fusion of Adrenalin. 

The following will serve as an illustration: An animal 
was killed by chloroform. A cannula was inserted into 
the femoral artery and directed toward the heart After 
five minutes artificial respirations were begun and the 
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saline solution was given into the tube near the cannula. 
A few seconds later the blood-pressure began to rise 
steadily; then a few firm pressures upon the thorax over 
the heart caused a leaping up of high pulse waves, and 
at the end of three-quarters of a minute the heart beat 
vigorously, driving the blood up into the infusion bottle, 
which had been to the height of five feet. The saline 
injection and the cardiac massage were discontinued, and 
in a few minutes irregular respirations began slowly, and 
increased in force and frequency until the normal was 
established. The animal was then definitely killed. 

In general the following sequence of return of the 
various functions and reflexes was exhibited: vasomotor 
action, respiration, corneal reflex and knee-jerk (tendon 
reflexes in general), winking, cutaneous reflexes, partial 
or complete contraction of the pupils, and light reflex. 

[Report by Drs. Miles and Mtihlberg.] 

Drs. May S. Miles and William Miihlberg, of the Laura 
Memorial College, Cincinnati, Ohio, conducted a series of 
experiments upon animals tc determine the value of 
Adrenalin, as compared with whiskey, digitalin, strychnine, 
and normal saline solution, in the treatment of vaso- 
motor depression artificially induced. They write (Cleve- 
land Medical Journal, December, 1902) : 

"Injections of digitalin and whiskey were without effect 
on the blood-pressure. Occasionally a slight slowing of the 
number of heart-beats was noticeable with digitalin. Strych- 
nine also was without action. In working with Adrenalin 
we diluted the 1 :1000 solution ten times, and injected from 
J^ to 1 Cc. of the diluted solution into the circulation, or 
subcutaneously. The effect of the intravenous injection 
was an immediate and powerful rise of the blood-pressure, 
which remained up about five minutes. The subcutaneous 
injection is not followed by so prompt an action. But we 
discovered that on massaging the site of the injection the 
pressure began to rise until it reached a level equal to oi 
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even above the original pressure. By this means we were 
able to keep up the blood-pressure for over an hour and 
a half." 

The author's conclusions are as follows: 

"1. Adrenalin may be of value in cases of so-called 
heart failure occurring during anesthesia, especially when 
ordinary heart stimulants fail. 

"2. It is more likely to succeed in cases in which the 
respiratory centres are not paralyzed. 

"3. It should be given subcutaneously, and the site of 
the injection should be slowly but strongly massaged until 
the Adrenalin shows its characteristic effect upon the 
pulse. 

"4. Dilution with normal saline solution, by making 
absorption slower, causes a more prolonged and a less 
energetic rise of blood-pressure. 

"5. Adrenalin subcutaneously is indicated on theoretic 
grounds for the vasomotor collapse following cocaine or 
chloroform poisoning, and possibly the shock after opera- 
tion." 

« « « 

Joseph Winters, M. D. (Lancet, June 3, 1905), finds 
that, as Lowton and Sherrington had shown, the heart of 
a cat stops beating when transfused by a solution of chloro- 
form of the strength of Ij^ per 1000. Dr. Winters isolated 
a cat's heart, and sent through the aortic valve and the 
coronary arteries the above-mentioned solution. After five 
minutes a solution of sodium chloride made to traverse 
the same route caused no contractions, but when, fifteen 
minutes later, a solution of Adrenalin 1 :2000 was injected, 
the heart began to beat. These experiments were con- 
ducted in several ways, and always with the same results. 
Cats and rabbits were then submerged in water for ten 
minutes, and, artificial respiration being of no use, a solu- 
tion of Adrenalin was injected into the heart, which now 
resumed its beating. Dr. Winters thinks that this demon- 
strated action of Adrenalin will be useful in cases of 
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drowning and asphyxia due to cardiac poisons, such as 
alcohol, chloral, and chloroform. [It would also appear 
to be worthy of trial, in conjunction with artificial respira- 
tion, in the treatment of asphyxia neonatorum.] 



II 



'Adrenalin represents more fully than other prepara- 
tions the active properties of the suprarenal gland and 
has proved to be extremely valuable for alleviating con- 
gestion and checking hemorrhage." — Stevens: Modern 
Materia Medica and Therapeutics. 

"Adrenalin is the name given to the active principle 
of the suprarenal gland; it has a most remarkable action — 
causes intense constriction of the peripheral vessels and 
so arrests bleeding." — Dixon : Manual of Pharmacology. 

"Because of its extraordinary power to constrict blood- 
vessels Adrenalin is a remedy in all forms of hemorrhage." 
— Hare: Practical Therapeutics. 



Adrenalin Therapy. 

The literature of Adrenalin has grown to such an extent 
since its discovery in 1900 that it is simply out of 
the question, in a work of this kind, to give more than the 
most salient features of the reports. We have kept in mind 
the necessity of being concise in order to save our readers 
from a veritable inundation of details, which, however con- 
vincing they might be of the accuracy of the writers and 
the value of the drug employed, are rendered individually 
unnecessary by their very abundance. So many occasions 
present themselves in which a clearing of the field of ob- 
servation is desired for diagnostic or surgical purposes ; so 
many cases of organic and vascular atony suggest the use 
of an astringent tonic; and so many conditions of hyper- 
emia, hemorrhage or inflammation (in eyes, ears, nose, 
throat, stomach, intestine, urethra, uterus, etc.) are en- 
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countered, in all of which a therapeutic agent capable of 
acting directly and promptly upon the blood-vessels is 
demanded, that it is small wonder new uses have been 
found for Adrenalin with every passing season. Nor 
does the foregoing pathological classification cover the 
whole ground. Adrenalin has been employed for the re- 
duction of adventitious growths, for facilitating the light 
treatment of lupus, for aiding in the production of local 
anesthesia by means of cocaine and eucaine, for retarding 
the absorption of venom in snake-bite, and for other 
purposes. 

Manner of Administration. 

In spite of clinical reports indicating that Adrenalin 
may be absorbed from the alimentary tract, pharmacologi- 
cal experiments fail to show any effect in remote blood- 
vessels or on the blood pressure (Cushny). Since its 
absorption from the alimentary canal is thus rendered 
doubtful, it seems preferable to administer Adrenalin by 
deep intramuscular injections, or, when more prompt 
action is desired, intravenously. 

For hypodermatic use, a 1 : 20,000 to 1 : 10,000 solution 
should be injected deep into the muscles; fifteen minims is 
an ordinary dose. For intravenous use, 1 or 2 Cc. of a 
l-to-500,000 solution is sufficient. 

Adrenalin is combined with cocaine and similar sub- 
stances used to produce local anesthesia in dental work; it 
prevents the too rapid absorption of the anesthetic into the 
general circulation, and thus intensifies its local effect; 
consequently a very much smaller quantity suffices than 
would be necessary in the absence of the Adrenalin. 
There does not appear to be any danger of local ill effects 
from the subgingival injection of Adrenalin with cocaine 
or eucaine; at the same time, a weak solution of Adrenalin 
(say 1 :15,000) being sufficient to accomplish the result 
aimed at, namely, the localization of the anesthetic, only 
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weak solutions should be employed. The stronger solu- 
tions may disturb the heart. 

Adrenalin is also used in connection with cocaine for 
topical application; it is first applied to the surface to be 
treated — nasal septum, cornea, conjunctiva, urethra — and 
in a few minutes followed by the application of the anes- 
thetic. 

Details bearing on the preferable methods of applying 
Adrenalin to mucous membranes are given in the sub- 
division following. 

Considerations on the Technique of Adrenalin 

Application. 

As an astringent in the treatment of inflamed mucouj 
membranes. Adrenalin is such a powerful agent, even in 
the form of the 1 :1000 solution, that it will generally be 
found advisable to add from two to ten volumes of phys- 
iologic salt solution before applying. Naturally, the astrin- 
gent liquid is applied directly to the inflamed part. This 
is done by means of a camel's-hair brush, or a pledget of 
absorbent cotton 'wrapped about a probe, applicator, or 
even a stick. The solution is dropped upon the cotton un;.! 
it is thoroughly wetted; this plan preserves the fluid re- 
maining in the bottle from contamination. The application 
may be repeated in four or five hours. Frequently a single 
daily application will give the desired relief. This method 
is used in inflammation of the visible area of the throat 
(tonsils, palate, pharynx). In treating inflammations of 
the nasal passages and the post-nasal region, the atomizer 
is a necessary instrument and, on the whole, affords the 
most useful means of applying Adrenalin to parts which 
otherwise would be inaccessible. An instrument should 
be preferred that throws a fine spray. Use no more force 
than is necessary. After waiting a few moments those 
portions of the mucous membrane touched by the fluid will 
be found to have contracted, thus opening up the nasal 
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passages, in part at least. The operation may now be 
repeated. In a few minutes it will be possible to spray the 
fluid through the nose directly into the post-nasal vault. 

Adrenalin solution is best applied to the larynx in a 
fine spray and in reduced strength. By the aid of a nebu- 
lizer, skillfully handled, even the trachea and larger bron- 
chial tubes may be reached, the patient inhaling very 
deeply. Physicians who are provided with a compressed- 
air outfit can thus make advantageous use of Adrenalin in 
their treatment of laryngitis, false croup, whooping- 
cough, bronchitis, and asthma. In subacute and chronic 
inflammations of the throat and bronchi. Adrenalin In- 
halant will probably prove more satisfactory than the 
regular solution; it should be applied by means of an oil 
atomizer. 

In the treatment of diseases of the eye the Adrenalin 
is instilled into the space behind the lower lid, from an 
ordinary medicine-dropper. The lid is held down with a 
finger of the left hand, while the fluid is carefully placed 
upon the edge of the lid with the dropper in the right 
hand. 

In inflammations of other parts, as the urethra, vagina, 
cervix uteri, etc., the cotton applicator and the syringe are 
serviceable appliances; Adrenalin Ointment is also 
recommended. In inflammation of the bladder the organ 
is first washed out in the usual manner, and about five 
fluidounces of Adrenalin, 1 : 10,000, is introduced and al- 
lowed to remain for five minutes. 

In the treatment of rectitis, hemorrhoids, etc., use 
Adrenalin Ointment or one of the Adrenalin suppository 
formulae. 

In nasal hemorrhage, the nostril should be first cleansed 
of clots and mucus by means of a douche or spray of salt 
water. Should a spray of Adrenalin solution or Adrenalin 
Inhalant then prove ineffectual, apply a strip of lint mois- 
tened with the full strength solution. Should this fail. Dr. 
Mulford's method may be tried (see page 50). 
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Hemorrhages from the gums after the extraction of 
teeth, from the. tonsils after incision, or from any wound 
of a mucous surface, may be controlled by applying 
a bit of Adrenalin-moistened lint. Hemorrhages from 
the bladder or urethra are treated in the same manner as 
inflammations of those parts. Internal hemorrhages from 
the lungs, stomach, kidneys or bowels arc treated by the 
internal administration of the 1:1000 solution in doses of 
10 to 30 minims. 

In short, in inflammation or hemorrhage, the precept 
is: Get Adrenalin Chloride Solution directly in contact 
with the inflamed or bleeding part. 



Nomenclature. 

In view of the fact that Adrenalin is not employed 
medicinally in the crystal form, but usually in the form of 
Adrenalin Chloride Solution, this solution has come to be 
identified in the professional mind with Adrenalin itself. 
It is an economy of space and of labor to say "five min- 
ims," or "ten minims," or whatever the amount may be, 
"of Adrenalin was given," instead of making a perfectly 
accurate designation of the drug by saying "five minims of 
Adrenalin Chloride Solution, i.iooo, was given." Every 
one understands that the word "minims" cannot apply to 
Adrenalin crystals, and that "Adrenalin" in connection 
with a statement of liquid dosage means the chloride solu- 
tion as marketed, since if it were further diluted with 
water or normal saline solution the strength of the dilu- 
tion would certainly be specified by the writer. We have 
adopted the suggestion involved in this occasional abbre- 
viation, so that wherever in the following reports the word 
"Adrenalin" appears, without modification, it may be under- 
stood to mean Adrenalin Chloride Solution, 1 :1000. 



CLINICAL REPORTS. 



ACNE. 

Baum uses Adrenalin Solution in the treatment of 
rosacea, introducing it into the skin through scratches of 
the epidermis made by rubbing it with sandpaper. He 
claims that in this way the blood-vessels are made more 
distinct and are more easily severed. The writer's method 
is to wash the parts with a two-per-cent. carbolic acid solu- 
tion and then spray them with ethyl chloride, after which 
the vessels are cut through. The blood is allowed to flow 
for a while, after which the surface is washed with an 
antiseptic solution and covered for five minutes with a 
piece of lint saturated with Adrenalin. The surface is 
rendered anemic, and for a while there are no signs of 
rosacea, after which there is a return of the redness, but 
not to the same degree. The use of Adrenalin has abbre- 
viated the tedious treatment of this affection. In two cases' 
of rhinophyma deep incisions were made into the hyper- 
trophic skin, after which a drop of the Adrenalin Solution 
was injected into the deeper tissues. In this way the hyper- 
trophied skin was lessened and the redness and congestion 
improved. — Medical Standard, May, 1906. 

ADDISON'S DISEASE. 

Hugh M. Raven, M. R. C. S., L. R. C. P., London, in 
British Medical Journal, Jan. 16, 1904: 

Middle-aged lady; severe and recurring epileptiform 
convulsions resulted in coma lasting nearly a week, during 
which time the patient was fed by means of a nasal tube 
and stimulated freely with brandy and hypodermatic injec- 
tions of strychnine. All the characteristic symptoms* of 
Addison's disease were present; the pigmentation general, 
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of a blue-bronze color, and most marked on the abdomen, 
in the folds of the skin, and around scars; present also in 
the buccal and other mucous membranes; the emaciation 
was marked, the pulse tiny and thready, yet the heart 
sounds were normal, regular, and comparatively strong, 
and there was no cardiac dilatation. On the fourth day 
after the convulsions she was given 5 minims of the 1 :1000 
solution of Adrenalin (Parke, Davis & Co.) three times a 
day, and gradually, as consciousness returned, at the end 
of the week the circulation began to improve. There was 
no return of the convulsions, and in a fortnight the doses 
were increased to 10 minims; at the end of a month she 
had improved wonderfully, the pulse (80 to 90) was fuller 
and stronger, and there was distinct diminution in the 
amount of pigmentation. The dose was increased to 20 
minims, and later to half a drachm, three times a day, but 
it had to be reduced from time to time on account of the 
pulse becoming too small. The patient steadily improved 
in strength and weight. The pigmentation cleared off to a 
large extent during the first four or five months. Eleven 
months after the commencement of the treatment there 
had been no recurrence of the old symptoms, fainting fits 
and gastro-intestinal disturbances. Adrenalin was still 
being taken at the time of the report in doses varying 
from 10 to 20 minims. 

Dr. N. N. Darkshevich, in Russki Vratch, 1903, No. ^Z : 
Patient in Zasetski's Clinic of Therapeutics at Kazan 
Hospital. Diagnostic signs: deep bronze-colored skin, 
darker on parts subject to friction; progressive asthenia 
not explained by objective examination; diarrhea alternat- 
ing with constipation. Tuberculous history in family and 
apparently in patient himself. Adrenalin was adminis- 
tered in doses of 5 to 10 drops two or three times a day, 
for a period of about five weeks. The most marked effect 
of the treatment was an increase of the diurnal quantity 
of the urine, manifested in the course of about two weeks. 
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The general condition certainly underwent a change for 
the better; the pulse improved; the patient grew visibly 
stronger and fatter, and the pigmentation began to clear 
up. Unfortunately, treatment and observation were 
brought to a close by the departure of the patient from 
the hospital. 

ANGIONEUROTIC EDEMA. {See also "Purpura,") 

Horatio Chisholm, M. D., Marion, 0., in Fort Wayne 
Medical Journal-Magazine, February, 1902: 

Patient was covered with red blotches or swellings, 
particularly conspicuous upon the face, chest, abdomen, 
back and limbs; and was choking from edema of the 
throat. On spraying the throat with Adrenalin 1 :1000 the 
breathing improved and in about five minutes was normal. 
One or two drops of the solution was instilled into each 
eye, with good effect, and the patient was directed to swal- 
low all that accumulated in the mouth. The effect upon 
the disturbed equilibrium of the vasomotor system was 
marked. In the course of two hours the general edema 
had abated very considerably, the itching was relieved, 
and the face had resumed its normal appearance. 

ANTRAL INFECTION. 

Preston M. Hickey, M. D., Detroit, Mich., in Thera- 
peutic Gazette, July, 1903: 

Patient had coryza, with infection of left maxillary 
sinus. A nasal spray of Adrenalin, 1 :4000, at intervals of 
two hours, kept the nasal passage free and the mucous 
membrane of the maxillary outlet of the antrum suffi- 
ciently contracted to permit of proper drainage. 

Linn Emerson, M. D., Orange, N. J., in American 
Medicine, April 19, 1902 : 

"Careful search of the literature of the subject results 
in failure to find a report of a case treated in its incip- 
iency and cured in as short a space of time as the one fol- 
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lowing." The case is that of a passenger on a ferry boat 
exposed to a severe snow storm and complaining twenty- 
four hours afterwards of ocular pain, photophobia and 
chemosis. The affected side of the face was swollen to 
an unusual degree. Antral suppuration was suspected, and 
the suspicion confirmed by transillumination. No dis- 
charge, however, could be seen or made to appear in the 
middle meatus. A large pledget of absorbent cotton was 
saturated with a solution of Adrenalin chloride (1:1000), 
and placed in the middle meatus over the opening leading 
to the antrum. After about two minutes this was removed 
and the patient directed to hold his head downward and 
to the opposite side. About 1^ drachms of thick muco- 
purulent material at once escaped from the nostril. The 
patient was given a mild alkaline wash (sod. carb.) to be 
used three times daily in a nasal cup, and a solution of 
Adrenalin (1:10,000) to be poured into the nostril with a 
medicine-dropper every three hours, with directions to 
frequently assume proper posture to encourage drainage. 
Two further treatments at the office, and home treatment 
carried out for five days, brought about complete restora- 
tion, although the transparency of the face was not equal 
on the two sides for a period of one month. 

APPENDICITIS, see "Saline Solution and Adrenalin" 
page i02. 



ASCITES, see "Dropsy. 
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ASPHYXIA, see page 13, also "Chloroform Narcosis, 
"Poisoning" and "Shock and Collapse" 



ASTHMA. 

We have reprinted in abstract a very learned paper, 
with clinical data, on the use of Adrenalin in asthma, by 
Dr. Brian Melland, of London, Eng., and shall be pleased 
to mail a copy to any physician on request. Specify "The 
Treatment of Spasmodic Asthma." 
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Dr. J. C. CoNDiT, ^^'mdsor, California (American Jour- 
nal of Clinical Medicine, April, 1907), says: 

"I lately tried hypodermic injections of eight minims of 
the 1 :1000 Adrenalin Solution in a patient who has been a 
sufferer from asthma for years. The remedy was used 
in two attacks and with very gratifying results, relief be- 
ing almost immediate. The only untoward symptoms de- 
veloping were discomfort in the cardiac region and trem- 
bling of the limbs. There were no unpleasant after- 
effects." 

Drs. Jesse G. M. Bullowa and David M. Kaplan, 
New York City (Medical News, Oct. 24, 1903), report five 
cases of asthma, some of them very severe, treated by 
means of Adrenalin solution hypodermatically, and state 
that a number of other cases received the same treatment. 
All were promptly relieved. The authors reach the fol- 
lowing conclusions: 

1. Given hypodermatically. Adrenalin is capable of 
cutting short attacks of asthma in from two to twenty 
minutes. 

2. The dose must be such as to cause prompt general 
vaso-constriction, three to six minims of the 1 :1000 solu- 
tion in a single or divided dose being used in adults. 

David M. Kaplan, M. D., New York, offers the follow- 
ing conclusions of his study of Adrenalin in the treatment 
of asthma (Medical News, May 13, 1905) : 

(1) This remedy has a distinct place in the therapeusis 
of asthmatic seizures. (2) The effect produced by it ap- 
parently substantiated, in certain cases, the vasomotor 
origin of the seizures. (3) In the writer's experience the 
contraindications to the drug were found to be generally 
overstated. (4) Even large doses, freely used, did not 
give rise to glycosuria, although relieving the paroxysms 
with greater promptness and certainty than other drug^s 
at our command. (5) The hypodermatic use of Adren- 
alin is in no sense curative of the disease, as such. 
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Drs. N. W. JiPSON, Chicago, and F. J. Savage, Bowers- 
ville, Ohio, report prompt rehef in asthma from the use 
of Adrenalin sprayed into the throat — in one case in the 
strength of 1 :1000, in the other 1 :10,000. . The case in 
which the stronger solution was used was a very extreme 
one, the patient appearing to be at the point of asphyxia- 
tion; the effect of the Adrenalin was manifested in about 
two minutes. In the other case, one of progressive parox- 
ysms, marked relief was immediately obtained, and a ces- 
sation of the paroxysms at the end of three days' treat- 
ment. 

J. N. Bahadurji/ M. R. C. S. (Eng.), L. R. C. P. 
(Lond.), says (Indian Medical Gazette, December, 1904) ; 
"I have found Adrenalin in 5-minim doses thrice daily for 
periods ranging from one to three months an excellent 
agent for the relief of asthma and diminution of the fre- 
quency of asthmatic attacks." 

Edward E. Robinson, M. D., Germantown, Pa. {Thera- 
peutic Notes, May, 1909), says: 

"Of all the remedies suggested for the control of the 
asthmatic paroxysm, Adrenalin is most effective. Many 
practitioners hesitate to use it because they fear deleterious 
consequences, but I am pleased to be able to refute this, 
for in my experience of eight years I have not observed 
a single unfavorable sequel. To one patient I administered 
it in 15-drop doses for more than a year without mishap. 
The Adrenalin should be given hypodermatically in every 
case. My series of cases were treated with doses varying 
from two to five drops — the maximum being required only 
in the most severe type of the affection. I think it a good 
plan to give two drops as an initial dose and gradually 
increase the amount. The first noticeable effect produced 
in the patient is a transient facial pallor, increased respira- 
tion, and a sensation of weakness. In a few minutes these 
symptoms pass away." 
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Albert Abrams, M.D., San Francisco, Cal. (Medical 
Fortnightly, Nov. 25, 1906), says: "Adrenalin, subcuta- 
neously only, is perhaps one of the most efficacious rem- 
edies for arresting a paroxysm of asthma. I employ the 
Adrenalin Chloride Solution, 1 :1000, of Parke, Davis & 
Co., of which 8 to 15 minims is injected. It is rarely 
necessary to repeat the dose. I have found it equally 
serviceable in many forms of dyspnea, even when morphine 
was without effect." 

A practitioner of wide repute in one of the Central 
States writes us : "I wish to write you a word or two about 
the use of Adrenalin in asthma following hay- fever. Last 
year my wife was suffering so greatly with this affliction 
that she could scarcely breathe. No ordinary remedies 
appeared to give her any relief, so in desperation I sprayed 
about twenty drops of the stock solution up into the nos- 
trils, and in a few minutes the paroxysm was over and did 
not return. I am not in the habit of writing this kind of a 
letter, but this experience is bona fide and I think it should 
be known." 

The editor of the Chicago Medical Times writes 
(March, 1909) : 

For several years I have* used Adrenalin (1:5000) in 
the treatment of acute asthmatic attacks, and combine it 
with nitroglycerin. The relief obtained is very prompt in 
most cases, and I am sure severe attacks are frequently 
aborted when these medicines are used. They should be 
used hypodermically, as they act too slowly and often not 
at all when given by mouth. Dr. M. G. Price (Clinical 
Medicine, January, 1907) speaks of their use from personal 
experience. He says: 

"Adrenalin has no effect when not used hypodermically ; 
then its effects are sometimes instantaneous. Glonoin taken 
at the same time helps it to get in its work more rapidly. 
The pain produced by the hypodermatic injection is about 
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like that of morphine; there is no sloughing of abscess 
formation. The sedative and antispasmodic effect lasts for 
about four hours. There is no increase of dose or drug 
habit, but a little fulness of the head and vertigo is noticed. 
Occasionally the spasm may be too strong for the powers 
of Adrenalin, when the glonoin will come to the rescue. 
Hypodermically, Adrenalin cuts short the attacks in a few 
minutes — five to ten. An ounce of this drug costs one dol- 
lar, but it is worth a seat in Congress to a poor suffering 
mortal." 

A recent issue of the Medical World (1909) contains 
this communication from Dr. W. B. Bannerman, of East 
Bridgewater, Mass.: 

"The following suggestion may be appreciated by the 
profession: Try a hypodermatic injection of 5 to 20 min- 
ims of Adrenalin chloride (1:1000) in bronchial asthma 
and note the magical effect it will produce. I timed one of 
my patients recently, and absolute relief came in just one and 
one-half minutes. Care must be exercised in subjects who 
have a heart lesion ; I usually give such cases a small dose, 
say 5 minims. Relief is not permanent, but it lasts for a 
few days." 

Wm. F. Clemesha, M. D., C. M., Port Hope, Ont, Can- 
ada, in Medical Council, September, 1906: 

T. H., an elderly man, contracted some three years ago, 
in the spring, what was thought at the time to be a bad 
cold. There was considerable wheezing and coughing, which 
resulted in the raising of quantities of tough mucus or 
muco-purulent material. Various cough medicines and 
tonics were used with more or less success; but the relief 
obtained proved temporary, and the patient steadily grew 
worse. 

Different drugs were almost continually used, some- 
times with a considerable measure of relief, but always to 
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terminate in the inevitable relapse. Finally, when both 
patient and physician were despairing, Adrenalin chloride 
(1 :1000) was given, with marked beneficial result. 

It is now about three months since the administration 
of Adrenalin was commenced. At that time the asthmatic 
attack began about 4 or 5 o'clock in the afternoon and con- 
tinued more or less intermittently throughout the night. 
The patient could obtain but little sleep, and was getting 
into a very bad state indeed. 

The Adrenalin, when first used, was given in 10-minim 
doses hypodermatically, late in the afternoon, and this dose 
had quite often to be repeated two or three times during 
the night; but as the patient complained of an unusual 
feeling of lassitude and weakness on the following morn- 
ing the amount was decreased to from 5 to 7 minims. This 
dosage is still continued daily. 

In from three to five minutes after the Adrenalin was 
injected the patient felt much quieter. Free, deep respira- 
tions could be taken, and after the coughing up of two or 
three small amounts of tough, viscid mucus, a quiet sleep 
ensued for from three to five hours, from which the patient 
was awakened by another attack of wheezing and cough- 
ing that demanded a second dose of Adrenalin to subdue it. 

A marked improvement, however, has been gradually 
taking place. Instead of the attacks commencing late in 
the afternoon, their appearance is postponed until the 
evening, and even then their severity is often so slight that 
the patient is able to sleep until midnight, when one dose 
of Adrenalin is sufficient to procure rest for the remainder 
of the night. 

The patient states that he feels much better than he 
did three months ago. The cough has lessened, the amount 
of bronchial secretion has decreased and is more easily 
expectorated, while the increased amount of sleep is, of 
course, proving beneficial. 

The drug is still being used hypodermatically, with, so 
far, no bad result. When injected there is a blanching of 
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the skin near the site of injection. This is soon followed 
by a reddening of the same area, accompanied by consid- 
erable burning, and when this has in turn disappeared, a 
soreness persists until about noon of the following day. 



BUBONIC PLAGUE. 

Kailos Chunder Bose, L.M.S., CLE., Fellow of Cal- 
cutta University, in Therapeutic Notes: 

"I have given Adrenalin chloride a fair trial and am 
glad to be able to say that in many cases it has saved the 
lives of plague patients under conditions in which death 
appeared to be inevitable. I have carefully observed that 
death from plague is oftener due to cardiac failure, the re- 
sult either of paresis of the muscular structures of the 
heart or of interstitial hemorrhage, than to anything else. 
To guard against this complication I had chiefly trusted to 
strychnine, digitalis and arsenic, but the results were often 
discouraging." After recording his observations on 24 cases 
of plague treated by means of Adrenalin in doses of 1 to 3 
drops, the author continues : "Adrenalin, given in all stages 
of the pestis, maintained the pulse admirably and steadily 
brought down the temperature. It restores the function of 
the vital organs and in every way helps the patient to tide 
over the disease. In small and oft-repeated doses it does 
not irritate the stomach, and the most fastidious patient can 
be induced to take it. In none of my cases where Adrenalin 
was freely used has interstitial hemorrhage been the cause 
of death. . . In bubonic plague uncomplicated with 
troubles of the lungs and intestine. Adrenalin is a sover- 
eign remedy, and often succeeds better than any other 
hitherto known drug." 



J. H., Mahadurji, M.R.C.S. (Eng.), L.R.C.P. (Lond.), 
in Indian Medical Gazette, December, 1904 : 

Woman of 21 ; seen on second day of fever ; right axilla 
tender; axillary vessels infiltrated, bubo apparent next day. 
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Diagnosis of plague confirmed by Dr. Nariman. Adrenalin 
prescribed in a beginning dose of 20 minims, then 10 min- 
ims every two hours; after the third dose the pulse fell 
from 132-140 to 98 and became firm and regular in rhythm 
and volume. Temperature was reduced by means of 
euriacol. Adrenalin was continued in 5-minim doses every 
two hours until the pulse fell to 82, then 3-minim doses 
until the twelfth day. The case made an uninterrupted 
recovery. Glycerin and belladonna, equal parts, were ap- 
plied to the bubo, and poultices every two hours; it had 
subsided altogether by the tenth day. 

CiESAREAN SECTION. (See also "Osteomalacia^) 

BoGDANOVics (Orvosi Hetilap., No. 45, 1908) operated 
on a primipara, aged 31, anxious to have a child. The 
pelvis was rachitic and flat, the conjugate 8.8 centimeters. 
The soft parts were rigid and unsuited for extraction after 
symphysiotomy. Caesarean section by transverse fundal 
incision was performed. The child was delivered alive. 
After the uterine wound had been closed, one cubic centi- 
meter of a l-in-10,000 Adrenalin solution was divided into 
four portions and injected into different parts of the mus- 
cular wall of the uterus, as atony was extreme. Imme- 
diately after this injection the uterus became as hard as 
stone. The puerperium was normal. Bogdanovics found 
by this experience that Neu was correct in his recommen- 
dation of Adrenalin preparations for uterine inertia, par- 
ticularly in Caesarean section. — British Medical Journal, 
Dec. 11, 1909. 

CANCER. 

Wilbur B. Marple, M.D., in Medical Record, Aug. 23, 
1902: 

Wife of a physician; epithelioma of the eyelid, of six 
years' standing ; diagnosis confirmed by miscroscopic exam- 
ination. Adrenalin Solution was ordered instilled into the 
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eye once daily before retiring for the night. Araelioiation 
followed, eventuating in apparently complete cure in a little 
over three months. The author states the result of his later 
examination as follows: "I found along the margin of the 
lid previously occupied by the epithelioma, a clean, indrawn 
cicatrix, with the lashes of course all gone. The patient re- 
ported that at first little brown scabs or crusts formed upon 
the outer surface of the growth; these fell off spontane- 
ously or with the least rubbing, and as they came away 
the mass became smaller until it practically disappeared. 
During all this time Adrenalin was absolutely the only 
remedy used in her eye by the patient. I am sure the 
result is cosmetically better than would have followed the 
use of the knife." 

G. Mahu (La Presse Medicale; Journal of the A. M. 
A.J May 9, 1903) found it possible to arrest the pain and 
hemorrhage and thus improve the general health by 
merely swabbing the ulcerated surface of a cancer with 
Adrenalin, 1 :1000. In every instance the benefit derived 
was most remarkable: the neoplasms partially retrograded 
and then remained stationary, free from pain or hemor- 
rhage, the patients apparently in robust health. The can- 
cers were in the mouth, throat, breast, rectum, and on the 
face. 

C. FiESiNGER (Jour, des Prat., April 25, 1903; Medical 
News, July 25, 1903) declares that Adrenalin is capable of 
modifying the vascularization of cancerous tumors by rea- 
son of the vasoconstriction it effects. In cancer of the 
rectum, painting twice daily with 30 to 100 drops of Ad- 
renalin Solution in a tablespoonful of water decreases the 
accompanying recti tis, may check the discharge, and brings 
about a temporary diminution in the size of the growth. 
External ulcerative cancers become pale and decrease in 
volume; the hemorrhage may be checked and the progress 
of the affection stayed for a time at least. 
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Dr. H. Cramer, Bonn, Germany, in Deutsche Med. 
WocK Aug. 30, 1903 : 

"The first opportunity I had to employ Adrenalin was 
in a case of inoperable carcinoma of the cervix, which I 
was about to cauterize. Probably every gynecologist has 
noticed that severe hemorrhage from the matrix of the 
tumor frequently follows the removal of the slough, a 
hemorrhage that continues to filter through the cauterized 
tissues and so prevents the formation of a solid eschar. 
By applying cotton batting saturated with Adrenalin solu- 
tion to the wound for about five minutes, I promptly 
checked the hemorrhage and established bloodlessness, 
which permitted the formation of a good eschar. In an- 
other case in which the ulcerated crater was very large I 
made an injection of Adrenalin Solution 1 :1000 into the 
periphery and fundus of the crater, and in consequence 
the spooning was not attended by hemorrhage, and the 
formation of an eschar resulted without trouble." 



CHLOROFORM NARCOSIS. (See also "Collapse," 
pages S7-4oJ 

George W. Green, M.D., Auburn, N. Y., in New York 
Medical Journal, Jan. 21, 1905 : 

"Death from chloroform is caused by extreme vascular 
dilatation, the victim in fact bleeding to death into his own 
veins. Judging from the therapeutics of Adrenalin, the 
idea struck me that perhaps it would be a suitable prophy- 
lactic to inject ten minims (of the chloride solution) into 
a vein before administering chloroform. I wrote to Pro- 
fessor Hare, stated the facts, and asked his opinion. He 
answered that the best surgeons now use it for that pur- 
pose. In the last edition of his book I see he now recom- 
mends it." 
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COLLAPSE. (See also "Peritonitis" and "Shock.") 

Writing of a case of measles in a child of 10, later 
complicated by pneumonia, Dr. H. O. Butler, in The Lan- 
cet (March 3, 1906), says: 

"The treatment was symptomatic throughout. The cri- 
sis occurred on the seventh day, and stimulants were indi- 
cated and freely given. Twenty- four hours later I was 
called and was told that the temperature was 96.8°, the 
pulse was 60, the color was bad, and the respirations were 
inclined to be of a Cheyne-Stokes type. The child looked 
when I saw her as if her temperature were decidedly 
raised, the face being very flushed, but the pulse was of 
extremely low tension. This appeared to be due to ex- 
haustion of the vasomotor controlling centre. Stimu- 
lants and strychnine, hypodermatically as well as by the 
mouth, were pushed, but as the tension steadily became 
less I infused one pint of normal saline solution subcu- 
taneously. The pulse improved promptly, but fell back 
again in a quarter of an hour. Five pints of the solution 
were then slowly infused, two hours being taken alto- 
gether, but the general condition became steadily worse. 
At 3 p. m. the pulse was 50, the vessel walls were com- 
pletely relaxed, and the child was to all appearances dying 
rapidly. In desperation I thought of the theoretical effect 
of Adrenalin and injected 15 minims. By this time the 
pulse was imperceptible and the child, I thought, at the 
point of death. The immediate effect of the injection was 
that the child to all appearance died, but in about five 
minutes a nurse came to tell me that the child had spoken 
and that the pulse had improved wonderfully. The 
change I noticed was extraordinary; the child's face was 
flushed, her pulse was 100 and of good tension, and she 
was talking about ordinary affairs. In about fifteen min- 
utes the pulse weakened again, and 10 minims was given 
by the mouth, and in another quarter of an hour 8 minims 
hypodermatically. The pulse for the next five hours re- 



38 Collapse 

mained of fair tension, and strychnine and stimulants 
were pushed to the utmost. Signs of the pulse weaken- 
ing again appearing, three injections of 5 minims of Ad- 
renalin were given at two-hour intervals as the condition 
of the pulse demanded. Each time, however, it was no- 
ticed what was most apparent after the initial large injec- 
tion — namely, that the immediate effect was an increase 
of pallor and a weakening of the pulse, followed by great 
and rapid improvement. This with each injection becom- 
ing more apparent, 5 minims by the mouth was substi- 
tuted for the injection, but was only once necessary. All 
this time the child was in a perfect bath of perspiration, 
due, I suppose, to the large amount of fluid injected, plus 
the return of the vasomotor tone. Convalescence from 
this point was uninterrupted except that a post -critical 
rise in temperature to 103* occurred. 

"No words of mine can express the absolutely mar- 
velous nature of the change in the child's condition due 
to the drug, and I trust that this note may be the means 
of calling the usefulness of Adrenalin in suitable cases to 
the attention of others. Probably if it had been infused 
with the normal saline solution the result would have been 
still better. The preparation I used was Messrs. Parke, 
Davis & Co.'s 1-in-lOOO solution." 



Wm. C. Riley, M. D., San Francisco, Cal., writes: "I 
have had some experience with Adrenalin in the treatment 
of heart failure and vasomotor paralysis occurring during 
anesthesia. In my estimation nothing is so completely sat- 
isfactory in this frightful crisis. When injected into a 
vein its action is nearly instantaneous. In one case I 
injected 20 minims of the undiluted 1 :1000 solution into a 
vein with the happiest results. The effect of its hypoder- 
matic administration in this class of cases is too slow and 
unreliable." 
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James L. Thompson, M. B. (Edin.), Castlemaine, Vic- 
toria, Australia, in Medical Bulletin, December, 1904: 

The administration of chloroform to a multipara aged 
30 (that the septic placental remains left by a midwife 
might be curetted away) was followed by collapse. Adren- 
alin was administered hypodermatically, 15 minims of the 
1 :1000 solution, and within one minute the pulse began to 
improve. While preparations were being made for ad- 
ministering saline solution a second collapse occurred; 
again 15 minims of Adrenalin solution was injected, with 
the same result as before; the improvement this time, 
however, proved permanent. The patient's life was un- 
doubtedly saved by Adrenalin. 

Floersheim (American Medicine, October, 1908) says 
Adrenalin is one of the most powerful heart stimulants 
known. It slows a running heart, contracts a dilated or 
flabby organ, increases the flow of blood, lessens the mur- 
murs when present, and in every way acts admirably when 
such a remedy is needed. He quotes Elsmer as having 
used it hypodermatically with marked results when strych- 
nine failed. It is especially indicated in cardiac failure 
and vasomotor paralysis occurring during general anes- 
thesia. It is, moreover, indicated in all cases in which 
there is diminished blood-pressure. 

A. H. Clagett, M. D., Philadelphia, sends in a report 
of a case of typhoid in which the administration of Adren- 
alin chloride in a hypodermoclysis of normal salt solution 
is credited with saving the patient's life. The patient, 
aged five, presented the usual prodrolnal symptoms. The 
attack was a severe one from the onset, and the child 
grew worse for about three weeks. Summoned early one 
morning, Dr. C. found the patient pulseless; auscultation 
over the precordia revealed faint heart sounds. The tem- 
perature was about 103**, but the abdominal symptoms 
were negative. The nurse had given a hypodermatic in- 
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jection of strychnine, which did not seem to have any 
marked effect. A pint of normal salt solution containing 
half a drachm of Adrenalin Chloride Solution was given 
subcutaneously, with excellent results. The pulse-rate 
was slowed from about 160 to 120, and the volume was 
very markedly increased. The patient suffered from sev- 
eral attacks of the same character; each time the hypoder- 
moclysis was given with Adrenalin Chloride Solution one- 
half drachm. The patient made a good recovery, though 
not a speedy one. 



CONJUNCTIVITIS. 

A. Stanley Green, M. B., B. S., Lincoln, Eng., in 
British Medical Journal, May 10, 1902: 

Woman of 45; had conjunctivitis three months. Adren- 
alin 1 : 10,000, instilled thrice daily for ten days, produced 
rapid and permanent improvement. 

Man of 85 ; chronic inflammation of eyes and lids, with 
lacrimation; margins of lower lids everted and red. 
Adrenalin 1:10,000 instilled twice daily for a fortnight 
produced great improvement, especially in the condition of 
the lids. 

Boy of 18; had sore eyes twelve months; margins of 
the lids were inflamed and most of the lashes had fallen 
out. An ointment of boric acid was ordered to be put on 
the lids at night, and Adrenalin 1 : 10,000 to be dropped in 
thrice daily. Cure in one week. 

Woman of 68 (case of Dr. W. B. Brook) ; acute con- 
junctivitis of six wfeeks* duration. On admission to the 
Lincoln County Hospital the photophobia of the right eye 
was so great that it could not be examined until cocaine 
had been instilled. The conjunctiva was red and swollen, 
and there were the remains of a phlycten on the cornea. 
Adrenalin 1:10,000 was instilled into the eye, with relief 
in less than a minute; the injection of the conjunctiva 
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disappeared, and the photophobia was entirely relieved. 
The instillation of the Adrenalin was repeated three times 
daily, and the eye irrigated with a lotion of perchloride of 
mercury 1 :5000. Recovery was complete in the course of 
a few days. 

[Dr. Green warns against the use of Adrenalin in cor- 
neal ulcer.] 

Murray McFarlane, M. D., Laryngologist to St. 
Michael's Hospital, Toronto, Ontario (St. Louis Medical 
Era, March, 1901), used Adrenalin in fifty cases of con- 
junctival infection, varying from simple congestion to the 
most severe types of inflammation. A single drop caused 
blanching in about ten seconds, the effect lasting from 
one-half to two hours. For practical purposes, a solution 
of 1 :2000 was found to give the best results in operative 
work upon the eye, causing mo irritation that could be 
noted. A 2-per-cent. solution of cocaine hydrochloride 
was used ten minutes prior to the instillation of Adren- 
alin when operation was contemplated, thus insuring a 
painless and almost bloodless result. 

G. R. Gilbert, M. D., Surgeon to the Union Pacific 
Coal Co., Cumberland, Wyoming, in the Therapeutic Ga- 
zette for August, 1903, describes a peculiar affection of 
the eyes to which the coal-miners are exposed on account 
of the powder-smoke, gases and dust set in circulation by 
the blasting of the coal. It is an acute and painful conges- 
tion or hyperemia of the eye structures, chiefly the con- 
junctivae, and usually of both eyes. Naturally, there is 
great photophobia, and the lacrimal glands are often over- 
stimulated. The author says : "I use Adrenalin almost 
entirely in the treatment of this affection, and with the 
most gratifying results. The solution (1 :1000) smarts a 
little at first, but in a half-minute to three minutes the in- 
tensely congested eyeball and lids are cleared white as 
normal. Patients usually recover after one treatment." 
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CORYZA. 

Franklin W. Bock, M. D., Dansville, N. Y. (Buffalo 
Medical Journal, June, 1901), reports an aggravated case 
of coryza in a young woman who, for years, had not been 
able to breathe through her nose. Examination revealed 
an enormously hypertrophied condition of all the soft tis- 
sues of the nose, of a very spongy type, the probe being 
easily imbedded in the turbinated bodies. The writer 
adds : "I began the use of Adrenalin by making two appli- 
cations daily, all the soft tissues of the nose being thor- 
oughly contracted each time. The effect of the first ap- 
plication lasted about two hours. At the time of the sec- 
ond the swelling was not so marked. I made two appli- 
cations daily for three days, and then one a day for four 
days more. Each day the swelling seemed to be perma- 
nently less, and at the end of the seventh day the nose was 
in quite a normal conditiorf. I had the case under treat- 
ment for ten days after the discontinuation of the Adren- 
alin, and at that time the swelling had not returned." 

Dr. M. MiGNON, of Nice, France (Sem, Med., xxiii. 
No. 18), recommends an ointment or salve of Adrenalin 
in acute rhinitis and in recurring congestive rhinitis with 
or without hydrorrhea. The ointment should, he says, be 
applied in small quantities. [Dr. Mignon's recommenda- 
tion can easily be carried out by the use of our Adrenalin 
Ointment or Adrenalin Inhalant] 

Dr. Isaac Trivas, of Bordeaux, states that Adrenalin 
notably relieves spasmodic coryza, but does not cure it. 

J. A. Stuck Y, M. D., Lexington, Ky., offers the follow- 
ing prescription for the relief of nasal occlusion due to 
coryza or rhinitis (Jour. Amer. Med. Association, Feb. 21, 
1903): 

Sodium chloride, 5 grains. 

Resorcin, 6 grains. 

Solution Adrenalin Chloride (1:1000), 1 fluidrachm. 

Water, distilled, 7 fluidrachms. 
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to be sprayed into the nostrils every two to four hours. 
He states that practically no reaction follows the applica- 
tion of Adrenalin in this strength. 

Writing of acute coryza in nurslings, which he regards 
as by no means a harmless affection, Dr. L. Ballin de- 
scribes his method of treatment as follows (Therapie der 
Gegenwart, 1905, No. 2) : Small cotton tampons are sat- 
urated with Adrenalin solution, 1 :1000, and introduced 
into the nostrils alternately, where they are allowed to 
remain for two or three minutes. The mucous mem- 
branes become blanched and the swelling decreases. This 
has to be repeated three or four times daily, as the Adren- 
alin action persists only about four hours. A cure is 
usually produced in a few days. 

It has been reported to us that prompt relief in incipi- 
ent coryza frequently follows the application of Adrenalin 
1 :3000 to the bridge of the nose. If preferred, the 1 :1000 
solution may be mixed with a little pure lard and thus 
applied; or Adrenalin Ointment may be used. 

DROPSY. 

In the British Medical Journal of March 19, 1904, Dr. 
James Barr, of Liverpool, who has been an active clini- 
cian for many years, publishes a clinical lecture in which 
he speaks in the most eulogistic terms of the injection of 
Adrenalin solution into serous cavities that have been 
filled with effusion, with the object of preventing a reac- 
cumulation of the liquid. Thus, in a case of abdominal 
carcinoma with secondary involvement of the right pleura, 
and pleural effusion which had been tapped again and 
again, he obtained excellent results from injecting one 
drachm of the 1 :1000 solution into the pleural cavity. He 
states that there was no further outpouring of fluid, that 
no further tapping was required, and that the patient, an 
old lady, passed the remainder of her life in comparative 
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comfort, although of course the underlying condition was 
incurable. 

Dr. Barr asserts that he has also employed Adrenahn 
with success in peritoneal effusion and in pericarditis with 
effusion. In one case of peritoneal effusion, after with- 
drawing the liquid he injected two drachms of Adrenahn 
solution with some aseptic air, without ill effect. 

A. F. Squire, M. D., Newport, R. I., in Merck's Arch- 
ives, August, 1904: 

"Since reading of Dr. James Barr's treatment of serous 
effusions, I have had an opportunity of trying it in a case 
of hydrothorax. The patient, aged 79, had an effusion 
that filled the left pleural cavity up to the lower border of 
the second rib. The pulse-rate was 100, respirations 50, 
and the heart-sounds not certainly audible anywhere. The 
urine had a specific gravity of 1.026; it contained 0.1 per 
cent, of albumin, but no casts. March 28th I aspirated 4 
pints of fluid; April 26th, 3j4 pints; May 20th, 3 pints, and 
injected into the pleural cavity four fluidrachms of Ad- 
renalin diluted with normal salt solution to the strength 
of 1 :2000. No improvement followed, and on June 9th I 
aspirated 3 pints of fluid and injected the same quantity as 
before of Adrenalin solution. There has been no return 
of the fluid up to this date, July 9th." 

In ascites due to cirrhosis of the liver, Drs. Plant and 
Steele (British Medical Journal, July 15, 1905) report 
uniformly successful results from the injection of Adren- 
alin solution. The instrument of application was a two- 
way trocar and cannula. After tapping, the Adrenalin 
solution was introduced through the cannula, still in situ, 
by means of an exploring syringe. The cannula was then 
removed, the wound closed with wool and collodion, and, 
in abdominal cases, the abdomen was gently manipulated 
for five minutes and a binder firmly appHed. The amount 
of Adrenalin solution (1:1000) injected was one drachm, 
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diluted to Y^ ounce with sterile water. In only one case 
were more than two injections required, and in the major- 
ity of the cases one injection proved sufficient. Imme- 
diately after the operation some of the patients com- 
plained of sharp abdominal pain; in all cases there was a 
rise of temperature ranging from half a degree to two 
degrees, usually within an hour; the pulse tension was 
also heightened temporarily. In no case was the amount 
of urine altered. 



DYSENTERY. (See also "Hemorrhage from the Intes- 
tines") 

Thos. B. Hopkins, M. D., Lafayette, La., in Medical 
World, January, 1903: 

Man of 30; bloody flux. Adrenalin internally had no 
effect. One drachm, diluted with thin starch-water, was 
injected per rectum and gave immediate relief. The in- 
jection was repeated every twelve or fifteen hours fqr two 
days, after which there was no return of the hemorrhage. 

ECZEMA. 

Chas. S. Young, M. D., Geneseo, 111., writes: "About 
a month ago I had a very severe case of facial eczema in 
a four-months-old baby, that baffled me in all the usual 
methods of treatment, such as zinc oxide, and eczemacides 
of all descriptions. The little fellow's head and face were 
completely broken out, raw from the repeated scratching, 
and a continual oozing of serum made it a sight to behold. 
He was restless, peevish, losing flesh, and in fact a very sick 
baby. The thought of Adrenalin with its constricting ac- 
tion on the capillaries led me to use it on this case. It 
was applied in the form of Adrenalin Ointment. In 
three hours all secretion had stopped. In three days all 
itching had ceased, and in a week it was well. No other 
treatment after this was used." 
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Thos. R. French, M. D., in Brooklyn Medical Journal, 
November, 1905: 

Patient, Greek, unable to speak English; septic inflam- 
mation of the throat and neck, with edema of uvula. Scar- 
ification had produced some relief. Adrenalin 1 :5000 ap- 
plied every two hours during the night dispersed the 
edema and rendered the act of swallowing much less un- 
comfortable. The fauces were still highly inflamed and 
the uvula much enlarged. On laryngoscopic examination 
the epiglottis, arytenoid cartilages and aryepiglottic folds 
were seen to be the seats of large edematous swellings 
which were rapidly encroaching upon the lumen of the 
larynx. Temperature 102**. Adrenalin 1 :5000 was applied 
every hour by means of a tuft of cotton wound upon a 
curved applicator. Next day the edema had been reduced 
to such an extent that laryngoscopic examination revealed 
only a trace of it. An uninterrupted and speedy recovery 
ensued, so far as the throat was concerned. The author 
says: "In at least a half-dozen cases of edema in which I 
have applied this organic remedy [Adrenalin] it has ef- 
fected a similarly happy issue." 

[Cases of this kind or where the edematous areas are 
beyond the reach of an applicator suggest the use of Ad- 
renalin Inhalant.] 

A crisis in a case of edema glottidis is thus described 
by A. F. BuRKARD, M. D., Omaha, Neb. (Alkaloidal Clinic, 
September, 1904) : "My father, aged 51, suddenly com- 
plained of feeling as if there were *loads of sand' on his 
chest, gasped, and turned purple in the face. He could not 
breathe. In the meantime I was spraying the 1 :1000 solu- 
tion of Adrenalin Chloride down his throat with a hand- 
atomizer. In another 30 seconds relief came. In one 
minute more the trouble was nearly gone, and there was 
no return of it. He is sure he could not have lived more 
than a few minutes without relief." 

See also "Angioneurotic Edema" 



47 
EFFUSION, see "Dropsy." 

ENLARGED SPLEEN. 

Kailos Chunder Bose, L. M. S., C. I. E., Fellow of 
Calcutta University, in Therapeutic Notes: 

"1 have given Adrenalin a fair trial and can confidently 
recommend it as a valuable auxiliary in the treatment of 
malarial spleen. I selected a case with tremendous en- 
largement of the spleen but without much cachexia. Ad- 
renalin solution 5 drops three times a day was continued 
for a fortnight. The spleen became soft and much 
smaller in size; and on the same treatment being contin- 
ued for other four weeks, the size of the spleen was de- 
cidedly less than before, although no improvement in the 
general condition of the patient was noticed." Upon the 
addition of quinine and iron to the Adrenalin treatment 
the patient got well. "Since then," writes Dr. Bose, "I 
have followed this system of treating all my spleen cases 
— ^the number being particularly large — and the result has 
always been satisfactory. One case requires special- men- 
tion. The patient was a Bengalese youth who had been 
suffering from fever and enlarged spleen for several 
months. He occasionally bled from the nose and gums, 
and on one occasion his father said the epistaxis was so 
severe that he had to take his boy to the hospital for the 
arrest of hemorrhage. I examined the boy and found 
that he was very anemic, with a loud hemic bruit from the 
chest and neck; conjunctiva pale; gums spongy, with a 
tendency to bleed on pressure; and spleen reaching down 
below the umbilicus, with a very hard, well-defined border. 
He was put under the dual system of quinine and iron with 
Adrenalin treatment. The improvement was rapid; bleed- 
ing from the gums and nose ceased a fortnight after the 
commencement of treatment; complete recovery resulted 
in two months." 

J. Britton Tarry, M. D., Long Beach, Miss., in Mobile 
Medical and Surgical Journah October, 1904: 
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Woman oi 26; had had aestivo-autumnal fever at inter- 
vals during previous two years, each attack lasting about 
four weeks and leaving the spleen very much enlarged for 
about four months afterwards. Finally with the malarial 
was combined puerperal fever, which ran a course of 
about four weeks. The spleen at this time filled the entire 
left side of the abdomen, extending two inches beyond the 
median line; the legs and abdomen were very edematous, 
circulation irregular, pulse almost imperceptible. The 
usual remedies proved unavailing. Adrenalin 1 :1000 was 
injected into the spleen tissue, the dose being 20 drops. In 
three minutes the pulse fell from 160 to 120 and the spleen 
could be distinctly felt to contract in size. An unpleasant 
and even alarming concomitant symptom was constriction 
of the muscles of the throat, lasting about three minutes; 
at the end of ten minutes, twitching of the spine in the 
lumbar region began, and lasted from one to three min- 
utes; in the course of 20 minutes the pulse had fallen to 
90, with full volume, and the patient became quiet. Next 
morning the pulse was 80, temperature normal (it had 
been 103** on the previous day). In a week the patient 
was walking about the room. She was seen four months 
later, when the spleen could be felt about two inches be- 
low the ribs. It has remained in that condition, whereas 
for two years before it had been permanently enlarged. 

ENURESIS. 

In an article on nocturnal enuresis {Gazz. degli osped., 
1906, p. 1365) Zanoni reported that he used Adrenalin 
with very favorable results in a number of these cases. 
Large doses (15 to 40 minims) were required twice a day 
in order to produce the desired effect. 

EPISTAXIS. 

John J. White, M. D., New York City, in Medical 
Review of Reviews, August 25, 1903 : 

"A case of epistaxis, in all probability due to arterial 
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degeneration, occurred in one of my patients, a woman dl 
years of age. The hemorrhage, which came from the 
right nostril, was so profuse as to saturate two towels be- 
fore medical aid was available. Adrenalin solution was 
applied on a cotton plug, and within one minute the nos- 
tril was dry. The bleeding did not recur." 

Stuyvesant F. Morris, M. D., New York, in Thera- 
peutic Notes: 

"I was called to see an elderly lady who had an attack 
of violent nosebleed. I applied solution of Adrenalin 
chloride on a pledget of cotton and by means of an at- 
omizer. There was no further hemorrhage, and in four 
days a nasal polypus was discharged." 

Dr. Kirch, Crefeld, in Deutsche Med. Wochenschrift, 
No. 48, 1904 : 

Epistaxis in a woman of 32. Every means known to 
medical science had been employed without avail to check 
the hemorrhage. Finally the nasal cavity was. tamponed 
with pieces of gauze saturated with Adrenalin solution, 
and 20 drops of the 1 :1000 solution was given internally 
every two hours. The hemorrhage stopped, and did not 
return after the removal of the tampon, which remained 
in situ twenty- four hours. 

Homer Dupuy, M. D., of the Eye, Ear, Nose and 
Throat Hospital, New Orleans, in Therapeutic Gazette for 
October, 1903: 

Two cases, both 52 years of age; epistaxis so severe 
that nasal and post-nasal packing had to be resorted to — 
but ineffectually. Adrenalin 1:1000 was prescribed in 20- 
drop doses every hour. After the first dose in one case, 
which had been bleeding for three weeks, the hemorrhage 
ceased. This result was secured in the other case after 
two doses, but to prevent recurrence the Adrenalin, same 
dose, was continued, at intervals of two to four hours, for 
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/^.,f<jur or five days. This patient reported four months later 
1 1 ' thaj^here had been no further trouble. 

'^CTWARD Ames Robinson, M. D., Philadelphia, in Inter- 
natkonial Medical Magazine, May, 1903 : 

^' clergyman, aged 37, with progressive pernicious 
an£!Dia, had daily attacks of epistaxis for nearly three 
months. The blood appeared to exude from the entire 
muc6us membrane of the cartilaginous septum. Adrena- 
lin 1 :2000 was sprayed into the anterior nares, and almost 
instantly the bleeding ceased. Owing to the fact that the 
nosebleed was an inseparable part of the underlying con- 
stitutional disease, attacks would recur at intervals of a 
week to ten days, but every attack was promptly aborted 
by the use of the Adrenalin spray. For six weeks prior to 
his death, while he was taking internally ten drops of the 
Solution three times daily, he did not have any bleeding 
from the nose. 

Henry -Jones Mulford, M. D., Buffalo, N. Y., in Ameri- 
can Medicine, Dec. 23, 1905 : 

The method is this: The subcutaneous injection of 
adrenal extract into the arterial supply at the nearest 
accessible point to the bleeding area. The injection may 
be made directly into the artery supplying the part, or 
it may be thrown into the tissue closely adjacent to the 
artery. This certainly is simple, but the result is mar- 
velous. The ingoing arterial current sweeps the solution 
directly into the leaking area, all the vessels of the part 
are constringed, and almost at once the hemorrhage 
ceases. 

Case I. — Mr. R., aged 20. Exostosis removed from 
left septum, leaving wound nearly an inch in length by 
a quarter of an inch in width. Cocaine and Adrenalin 
were used locally. There was some slight bleeding during 
the operation, but this was controlled by Adrenalin and 
gave no trouble. There was no further bleeding until 
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the second day following the day of operation. Hemor- 
rhage began that afternoon, and because he could not 
check it the patient came to me. This was controlled 
by packing the nasal cavity lightly with pledgets of absorb- 
ent cotton saturated with 1-to-lOOO Adrenalin Chloride 
Solution. After bleeding had been checked the packing 
was removed, a fresh pledget of Adrenalin-saturated cot- 
ton was placed against the septum, a loose plug of cotton 
was set in the anterior naris, and the patient was sent 
home with the caution to remain quiet. At midnight I 
was called to attend him. He had been bleeding freely 
for an hour, and when I reached the house he was a 
sight! He was sitting at a table with his head over a 
blood-bespattered wash-bowl. His face and hands were 
covered with blood. Blood was streaming from both 
anterior nares, with a lesser stream coming, per nares 
posteriores, through the mouth. It was obvious that local 
applications would be impossible here, and I decided to 
inject Adrenalin solution at once. Plugging the anterior 
nares, I cleaned the upper lip as thoroughly as could be 
done under the circumstances and made the injection. 
Six-tenths of a cubic centimeter (10 minims) of Adrenalin 
Chloride Solution 1 :1000 was thrown into the tissue of the 
upper lip at a point about the centre of the left side. So 
sharply did the hemorrhage cease, it seemed almost in- 
stantaneous. After waiting several minutes the nasal 
chambers were flushed with normal salt solution and a 
careful local inspection made. The nares were free. There 
was neither blood nor bleeding-point visible, while the 
surface of the septum was blanched as far back as could 
be seen. There was no further hemorrhage, the septal 
wound healing promptly. 

Case 2. — Mrs. G., aged 72. Nasal hemorrhage. Pro- 
ceeding as in the first case, I injected, in the same loca- 
tion, 0.6 Cc. (10 minims) of Adrenalin Chloride Solution. 
The hemorrhage ceased quickly, but the result was obtained 
a little less promptly than in the first case. After freeing 
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the nasal cavity of blood-clots, there was nothing to show 
that a hemorrhage had occurred. 

Case 3. — Miss H., aged 19. I removed an ecchondroma 
from her right septal cartilage, leaving a wound that might 
be covered by a ten-cent piece. Cocaine and Adrenalin 
were used locally. There was no bleeding during the 
operation. Afterward a light packing of absorbent cotton 
saturated with Adrenalin solution (1:1000) was placed in 
the anterior naris. At 4 p.m. hemorrhage began on the 
operated side. Compared with the case before related, 
this was a slight hemorrhage. I found the blood oozing 
slowly from the cut surface of the septum, but after a 
half-hour's trial with Adrenalin locally there was no let-up 
to the flow. I then injected 0.6 Cc. (10 minims) of a 
l-to-2000 solution of Adrenalin chloride into the upper 
lip, right side. The bleeding ceased in two minutes and 
did not recur. 

ESOPHAGITIS. 

Janowski (Russki Vratch, May 15, 1904) finds that the 
dysphagia of acute esophagitis is often relieved by apply- 
ing 5 to 10 drops of Adrenalin 1 :1000 a few minutes be- 
fore a meal. Cancerous stricture of the esophagus proved 
amenable to the same treatment in a number of cases to 
the extent of becoming much more patulous than before. 

EYE WOUNDS. 

"The Treatment of Injuries of the Conjunctiva" is the 
title of a paper contributed to the Clinical Review for 
July, 1901, by J. Elliott Colburn, M. D., Professor of 
Ophthalmology in the Chicago Polyclinic. The author re- 
ports four cases of ocular traumatism : the first occurring 
in a brassworker whose ocular conjunctiva was dark from 
extravasated blood, and the anterior chamber red from re- 
cent hemorrhage; a small, clean-cut wound in the con- 
junctiva was observed. After applying cocaine, two drops 
of Adrenalin 1 : 10,000 checked the hemorrhage, enabling 
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the operator to see the fragment of metal that caused the 
wound, and rerriove it. The second case was that of a 
boy with glass in his eye. Under the blanching effect of 
Adrenalin the glass was easily discovered and removed. 
Then an operative case was expeditiously handled, hem- 
orrhage being held in check by the use of Adrenalin. A 
case of traumatic conjunctivitis, caused by bromine fumes, 
was promptly relieved by instilling five drops of a 1:10,000 
Adrenalin solution into each eye, and filling the conjunc- 
tival sac with an unguent. 

GASTRIC ULCER. 

J. E. Dedham, M. D., Birmingham, Ala. (Merck's 
Archives, February, 1909), referring to a case of gastric 
ulcer which he treated recently, says: "The hemorrhages 
continued every two hours or so for nearly twenty- four 
hours. Ice was given by mouth and applied externally to 
the epigastrium; morphine hypodermatically ; and also a 
teaspoonful of Adrenalin chloride (1:1000). No food 
was given for twenty- four hours; then he was put on an 
exclusive milk diet. The hemorrhage recurred later, but 
was not nearly so profuse as at first." 

GENERAL ANESTHESIA. (See also "Chloroform 
Narcosis") 

Charles S. Venable, M. D., Charlottesville, Va., in 
Virginia Medical Monthly^ Feb. 22, 1907: 

"Some time ago, in giving ether to a young man who 
was to undergo an operation for oblique inguinal hernia, I 
experienced more trouble from a profuse bronchorrhea 
than ever before. At the commencement of the anesthetic 
the patient's respirations were clear and regular, his color 
was good, and his pulse 84. The anesthesia was, as usual, 
begun with nitrous oxide gas, followed by ether, using a 
Bennett's inhaler until etherized, when a towel cone was 
substituted. Very shortly after the ether was begun the 
bronchial secretions were markedly stimulated, and so 
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rapidly increased that in ten minutes there was a profuse 
bronchorrhea. The pulse increased in rapidity and lost 
volume, respirations became shallow and irregular and the 
patient cyanotic. The moment the ether was withheld the 
patient promptly offered resistance, and when more was 
administered his breathing was so interfered with by the 
great flow of mucus that at times respiration would cease. 

"After trying the usual methods to continue the anes- 
thetic under these trying circumstances, I ordered a solu- 
tion of Adrenalin chloride, and with this mopped out his 
pharynx. Almost immediately the secretion of mucus 
became less, the respirations clearer and deeper, and the 
patient less cyanotic. In a few minutes, however, there 
was a threatened return of the profuse secretions with the 
accompanying cyanosis, but by the use of the Adrenalin 
this was again averted. In twelve minutes from the time 
the Adrenalin was first used the throat was clear of mucus, 
respirations were deep and regular, and all embarrassing 
symptoms had disappeared. With the improvement in 
respirations the pulse steadily improved, becoming regular 
and full. The recovery from the anesthesia was quick and 
satisfactory. The patient vomited once, but complained of 
no subsequent nausea. 

"With this encouragement I determined to use Adren- 
alin in my anesthesias as a routine in a series of cases. 

"I found that a 25-per-cent. aqueous dilution of the 
standard 1 :1000 solution gave the best results, and that first 
pouring ether in the towel cone and spraying the Adrenalin 
solution on it, depending on the ether to vaporize it suf- 
ficiently for inhalation, was the best mode of administra- 
tion. Three-minute to six-minute intervals are sufficient 
for its use, and a total of from one-half to one ounce of 
this solution is enough for an operation lasting from thirty 
minutes to an hour. The effects are a more uniform 
etherization, the pulse becoming steadier, slower, and of 
better character, more rapidly than under ether alone; 
respirations are quiet and regular, the bronchial secre- 
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tions are practically checked, and the progress of the opera- 
tion is not interrupted. 

"These cases were not selected, and among them were 
old alcoholics; two women over 60, one of them nearly 
80. Three were very long, tedious operations, lasting over 
two hours, and in none of the series was any stimulation 
required during the anesthesia. 

"Recovery from the anesthetic was uniformly good; 
there was practically no postoperative shock, and no stimu- 
lation was needed in any one of the cases; only two 
patients vomited at all, and very little nausea was com- 
plained of. 

"From the foregoing facts I conclude that owing to the 
contraction of the smaller vessels the bronchial glands 
secrete less mucus, and there is better aeration in the 
bronchioles and pulmonary vesicles, less ether is required 
to produce anesthesia, and there is less probability of ether 
pneumonia following. The Adrenalin, acting generally 
from absorption, is a powerful stimulant; it materially 
lessens shock, lessens the capillary ooze at the field of oper- 
ation, and is of great benefit to the much weakened patient." 



GLAUCOMA. 

Dr. Grandclement, of Lyons, France (La Clinique 
Ophthalmologique, No. 12, 1904) holds that Adrenalin is 
capable of curing glaucoma, whether primary or secondary. 

Four conditions are necessary to success: 

1. The disease must be recent — not of long enough 
standing to have produced lesions of the ciliary body, iris, 
or in the angles of the anterior chamber. 

2. The Adrenalin must be instilled into the eye at 
intervals of half an hour, without any interruption at all, 
for about three days, when the tension will have been 
reduced. 

3. Eserine must be used at the same time to combat two 
of the processes that attend glaucoma — the hypersecretion 
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of aqueous humor by the congested ciliary body, and the 
plugging of the angles of the anterior chamber by the 
dilatation of the pupil. 

4. The use of the remedy must be discontinued as soon 
as the tension has reached the normal, since its overuse 
tends to produce atheroma of the larger vessels. 

The Medical Press of March 9, 1904, says: "There can 
be little doubt that vascular congestion plays no small part 
in the production of the glaucomatous state. The per- 
formance of iridectomy and tl|e use of myotics have, up 
to the present time, constituted the main forms of treat- 
ment. The antiglaucomatous effect of a myotic depends, 
of course, entirely upon its power of bringing about con- 
traction of the pupil, and if this cannot be done the drug 
is valueless. 

"M. Grandclement showed at a recent meeting of the 
Societe des Sciences Medicales of Lyons a patient, aged 
37, in whom he had cured an attack of acute glaucoma by 
the instillation of Adrenalin, 1 :5000, every half-hour for 
three consecutive days. It has been found experimentally 
that suprarenal extract arrests the formation of the aque- 
ous humor in the eyes of animals, and therefore dimin- 
ishes intra-ocular tension. [The administration of the ac- 
tive principle. Adrenalin, to relieve the hypertension of 
glaucoma, must, of course, be done with the greatest care, 
to avoid the production of effects the opposite of those 
intended.] 

"In the discussion which followed the exhibition of the 
case, M. Aurand stated that he had used Adrenalin in a 
case of double glaucoma, in which relief of pain and some 
contraction of the pupil were obtained, but he performed 
iridectomy afterward." 

J. ViGNES, M. D., Paris (La Presse Medicale, July 10, 
1902), states that in the case of a woman afflicted with an 
almost complete glaucoma, who had had iridotomy per- 
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formed, and who came to the Clinique with advanced 
hyphemia, when myotics were doing her no good the in- 
stillation of one drop every four hours of Adrenalin Solu- 
tion 1:1000 completely relieved the ocular congestion, and 
the blood in the anterior chamber was absorbed. 

Dr. GuLLAND, in the Scottish Medical and Surgical 
Journal (March, 1904), says Adrenalin should not be used 
in glaucoma, as dangerous increase of ocular tension has 
been observed to follow. 



GOITRE, EXOPHTHALMIC. 

M. A. Bliss, M. D., St. Louis, Mo., in Medical Fort- 
nightly, Sept. 25, 1903 : 

Symptoms of Graves* disease had been present for 
nearly a year. At the time of examination the goitre was 
pronounced, the exophthalmos marked, and the pulse 135. 
Among the remedial measures adopted was the prescrip- 
tion of Adrenalin, 15 minims of the 1 :1000 solution to be 
taken every four hours. In the course of two or three 
days the pulse fell to 100, at which point it remained for 
two weeks; then it gradually rose to 115-120. The tinc- 
ture of strophanthus in 15-drop doses was then prescribed, 
to be alternated with the Adrenalin. The improvement 
vv^as gradual but steady; goitre much reduced, exophthal- 
mos diminished, general nervousness less, and sweats no 
longer a feature of the case. 

H. C. Barclay, M. D., F. R. C. S., Waimate, New 
Zealand, writes {American Practitioner and News, July, 
1906) : 

"A young lady who had had pyopneumothorax, and 
ultimately ordinary phthisis, while under open-air treat- 
ment developed exophthalmic goitre. The lung signs 
diminished, and the latter became the serious feature of 
the illness. I used bromides, belladonna, arsenic, thyroid 
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gland, etc., with little amelioration of the symptoms. 
Tachycardia occasionally returned with violence. 

"One morning I received a message that my patient was 
choking, so great was the palpitation. I had used every 
remedy I could think of, previously, and was with con- 
siderable despondency wondering what else I could do 
beyond giving a hypodermic injection of morphine, when 
it flashed across my mind to 'raise the blood-pressure with 
Adrenalin/ Taking a bottle with me, I found the invalid 
as described, with the feeling of impending death and an 
uncountably rapid pulse. 

*T injected 5 minims of the 1 :1000 solution of Adrenalin 
chloride and watched results. They came with great 
rapidity. Like a brake powerfully applied to a vehicle 
running down an incline, so the Adrenalin began to pull 
the heart up. The pulse at once slowed, and slowed till 
its slowness and intermittence gave me some cause for 
alarm, for this time a struggle for breath ensued, but 
apparently as soon as the maximum effect was reached the 
suffocating sensation passed off. In fifteen minutes the 
patient was relieved and comfortable. Taking the hint 
from this experience, she was kept on the Adrenalin for a 
couple of months, with subsidence of all the symptoms, and 
attendance was not needed. After six months' quietude a 
slight return took place, the treatment was reverted to 
again, and improvement recommenced and continues." 

GONORRHEA. 

E. S. Howard, B. S., M. D., Vicksburg, Miss., reports 
(Mississippi Medical Record, April, 1902) the disappear- 
ance of symptoms for at least two weeks in a case of 
chronic gonorrhea treated by urethral irrigation with hot 
salt solution, urethral injection of Adrenalin 1:4000 (re- 
tained for about two minutes), and a germicidal injection, 
in the order named. Two days' treatment sufficed. 

Complete cessation of discharge in a case of acute 
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gonorrhea is reported by the same author as the result of 
ten days* treatment with Adrenalin. 

C. F. J. Kennedy, M. D., Springfield, Mass., reports 
(New England Medical Monthly, July, 1902) the cure of a 
case of gleet of four years' standing, by the passage of 
sounds twice a week and the injection of a weak solution 
of Adrenalin. In less than two months the passage of a 
No. 14 sound caused neither pain nor hemorrhage, and the 
discharge was entirely gone. 



HAY FEVER. 

In the treatment of hay fever. Adrenalin Inhalant or 
Adrenalin Solution should be sprayed into the nose by 
means of a hand atomizer, or it may be applied on a 
pledget of cotton. When Adrenalin Solution is employed, 
it will generally be found advisable to dilute it with from 
four to ten volumes of physiologic salt solution; this 
diluent is preferable to plain water, for the reason stated 
under the head "Dilution," page 10. 

Weak solutions of Adrenalin frequently applied yield 
better results than the occasional application of a strong 
solution. An appreciation of two important facts in re- 
gard to the nature of Adrenalin will go far toward es- 
tablishing the habit of employing very dilute solutions in 
hay fever. The first is that Adrenalin is such a powerful 
astringent and stimulant that its physiological effects can 
be instantly observed when it is given intravenously to 
animals in the strength of one part to 100,000 parts of 
water. The second fact is that the immediate effect of 
Adrenalin upon the tissues cannot be prolonged propor- 
tionately to the strength of the solution employed. Above 
the proper strength, then, the material is wasted — if, 
indeed, it does not prove to be injurious by over- 
stimulation. 
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C. C. Patchen, M. D., of Mt. Sterling, 111., writes: "I 
wish to I'eport a case of hay-fever treated with Adrenalin. 
The patient had been a sufferer for fifteen years and had 
tried numerous remedies, including cauterization of the 
turbinates, without any apparent relief. This year Adren- 
alin, 1 :5000, was prescribed. To my surprise it was neces- 
sary to spray the nasal cavity once in twenty- four hours 
only. There were absolutely no symptoms of hay fever, 
except an itching in the nose each morning, which was 
invariably promptly controlled by the daily application of 
Adrenalin, as above stated." 

H. A. DoBSON, M. D., Washingtpn, D. C, writes: "I 
have found Adrenalin a 'wonder* in cases of hay fever. 
Last summer I aborted several cases and entirely prevented 
several others. I think it a grand discovery." 

Paul S. Mertens, M. D. (Mobile Medical and Surgical 
Journal, July, 1903) describes his practice in six cases of 
hay fever as consisting in the use of a spray of Adrenalin, 
1:5000 (the 1:1000 solution diluted with four parts of nor- 
mal salt solution), followed by the application of a sooth- 
ing antiseptic ointment of menthol 8 grs., eucalyptol 10 
minims, and lanolin 1 oz., or a spray of equal parts men- 
thol, camphor and eucalyptol, with a little benzoinol. Three 
to five applications were made daily, but not during the 
attack of sneezing. The treatment aborted the disease in 
three cases and greatly mitigated the symptoms in the re- 
mainder. In one of the cases an eye-wash was used in 
addition to the nasal spray. It consisted of zinc chloride 
% gr., morphine sulphate 1 gr., Adrenalin Chloride Solution 
1 fluidrachm, glycerin 20 minims, and distilled water suffi- 
cient to make one ounce; one drop was placed in each eye 
daily. 

J. A. Monroe, M. D., Chenoa, III, writes : "I have been 
a victim of this malady [hay fever] for over forty years. 



Hay Fever 61 

Some time during August of each year I was obliged to 
go north. Last year I began the use of AdrenaHn, and 
have scarcely had any symptoms of hay fever, and no 
asthma, so that I remained in Chicago the entire season. 
I have been treated in every sensible and senseless way 
for years, but have never found relief except in the use 
of Adrenalin." 

Lorenzo B. Lockard, M. D., Denver, Colorado, says 
{Boston Medical and Surgical Journal, Jan. 15, 1903) : "If 
immediately preceding an expected attack [of hay fever] 
the patient is nervous, a very common condition, I rely 
upon the quieting effect of Chloretone; it is sometimes of 
service in warding off attacks. For the nasal discomfort 
Adrenalin is a remedy of great power. I do not believe 
it ever fails when the sweUing is short of the point where 
nothing but surgical procedure can avail. In all cases I 
have the application of Adrenalin followed by an oily spray, 
which forms a coating for the mucosa that protects to a 
certain extent against dust and pollen. Under this treat- 
ment the intolerable itching of the eyes disappears, the 
conjunctiva clears, the nose remains patulous, and the 
hydrorrhea vanishes." 

[Dr. Lockard*s suggestion as to the use of an oily spray 
in connection with the application of Adrenalin in hay 
fever may now be easily put into effect, since we have added 
to our list of Adrenalin products one which combines a 
bland and soothing oil with the astringent principle. See 
page 6.] 

William Sylvester Royce, M. D., Instructor in Sur- 
gery, Chicago Clinical School, reports (Medical Era, May, 
1904) success with the following daily treatment in two 
cases of hay fever which he was called upon to treat while 
in South Dakota in the summer of 1902: First, the nasal 
passages were cleansed with an alkahne solution contain- 
,ii^ mild antiseptics ; then sprayed with an Adrenalin 3olu~ 
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tion 1:5000 and afterwards with a neutral inorganic oil. 
Both patients had tried various forms of treatment in 
previous years, but with little or no relief. 

J. M. Brown, M. D., Chicago, Professor of Laryngol- 
ogy and Speech Defects, Dearborn Medical College, in the 
Medical and Surgical Monitor for January, 1905, reports 
the successful treatment of five typical cases of hay fever 
by means of Adrenalin Inhalant and Adrenalin Ointment, 
the aqueous solution having been found in some cases 
irritating to the nasal passages. The patients ranged in 
age from 23 to 40, and were all established victims of the 
disease — from which they suffered with the regularity of 
the seasons. In two of the cases the turbinal hypertrophy 
had to be reduced by surgical means; but in all, Adrenalin 
Inhalant or Adrenalin Ointment, or both, were used. Re- 
sults: "highly satisfactory;" "complete relief;" "entirely 
satisfactory;" ditto; "the Adrenalin preparations entirely 
aborted the dreaded attack." 

Floyd S. Muckey, M. D., C. M., Minneapolis, Minn., 
writes (Medical Progress, Jul)-, 1905) : 

"A man presented himself suffering intensely from hay- 
fever and asthma. His distress was so great that he could 
scarcely walk across the room. It was proposed to deaden, 
i.e., remove temporarily, the hypersensitive tissue in the 
nose and note the result. This was done by the application 
of cocaine and Adrenalin chloride, until not the slightest 
reaction could be obtained by contact of the probe with 
any part of the mucous membrane. When this was accom- 
plished not a vestige of the disease was in evidence. The 
sneezing, turgescence of the turbinates, cough, and difficult 
breathing had entirely disappeared. The patient walked 
about town all day, attending to his business, at one time 
climbing three flights of stairs, a thing he had not been 
able to do in weeks, and not until late in the afternoon did 
any of the troublesome symptoms reappear." 
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George L. Richards, M. D., Fall River, Mass., thinks 
(Medical Progress, July, 1905) that in the use of Adrenalin 
in the treatment of hay fever, patients have been given 
altogether too strong solutions. "A weak solution," he 
says, "the Adrenalin being combined with normal salt 
solution, while not as positive in its first effect, slightly 
constringes the swollen blood-vessels and maintains them 
so, much better than the stronger solutions. I prefer the 
original preparation of Takamine to any of the substitutes. 
It is needless to say that the appropriate nasal treatment 
and general preparation of the patient is a necessary pre- 
liminary to the use of Adrenalin." 

HEART FAILURE, see "Collapse," "Myocardial Insuf- 
ficiency," "Pneumonia," and "Shock" 

HEMATEMESIS, see "Hemorrhage from the Stomach" 

HEMATURIA. 

At a recent meeting of the Southern Branch of the 
British Medical Association (British Medical Journal, May 
31, 1902), Mr. Rundle reported the case of a man suffering 
from severe hematuria, probably prostatic in origin. Vari- 
ous astringents had been tried without relief. After three 
injections of Adrenalin Solution the urine became clear 
and continued so. 

William H. Bellamy, M. D., Wilmington, N. C, writ- 
ing in the Carolina Medical Journal for November, 1905, 
says: "I have not observed any reference to the use of 
Adrenalin in the bad form of fever seen in many parts of 
the South, viz., 'hemorrhagic malarial fever' or 'malarial 
hematuria.' I have had such excellent results from the 
use of Adrenalin in this disease that I feel it is my duty 
to call attention to it. I give it in 20-drop doses every 
four hours, along with 1-20 grain of arsenic every four 
hours, alternately, and normal salt solution by enema 
through a long rectal tube every four to six hours. I have 
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had in several cases in succession the last year uniformly 
satisfactory results." 

A case of alarming hematuria in a man of 32, follow- 
ing vaccination, is reported by Dr. J. G. Duncanson 
(British Medical Journal, Feb. 21, 1903) as having re- 
sponded within twenty-four hours to Adrenalin Solution, 
full strength, in doses of five minims hourly for four hours, 
and then at intervals of two or three hours. The cure was 
permanent. 

Dr. Kirch reports, in Deutsche Med. Woch., No. 48, 
1904, a case of hematuria, in which the hemorrhage from 
the urethra was so alarming that fears were entertained 
for the life of the patient. Kirch injected 4 Cc. of Adrena- 
lin Solution, 1:1000, subcutaneously. As a result the urine 
became normal, after the painful passage of clots. 

E. Prado Tagle, M. D., Santiago, Chile, reports {Ther- 
apeutic Notes, January, 1906) the case of a patient 18 
years of age who, as the result of a fall, passed very bloody 
urine for two days, and on the fifth day voided with great 
pain a number of cylindrical coagula corresponding in size 
to the calibre of the ureters. Ergot in large doses was 
administered, in the hope of avoiding an operation, but no 
improvement in the patient's condition resulted : hematuria, 
anemia, and high temperature prevailed. Then Adrenalin 
1 :1000 was introduced into the bladder, and saline solution 
injected hypodermatically, in alternation. On the second 
day of this treatment the hematuria disappeared, and a 
fe^v; days later the patient left the hospital. 

HEMOPHILIA. 

Hugh M. Moore, M. D., Oxford, Ohio, writes us: 
'"Forty hours after the birth of a perfect girl baby in a 
family of 'bleeders' I was notified that the child had been 
seized with a hemorrhage, and hurried to the house. 1 
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found the baby unconscious, very white, and its clothing 
saturated with blood. It certainly looked as though the 
child had lost all of its blood and probably also its life. 
But respiration, though shallow, was still present. The 
cord was tied tightly and the stump dry, but from the jelly 
of Wharton blood was oozing slowly. I thought it futile 
to tie the cord nearer to the body, so quickly saturated a 
little cotton with Adrenalin Chloride Solution and wound 
this tightly around the cord. I also put one drop of the 
solution on the tongue. Thereupon I made subcutaneous 
and rectal injections of a diluted normal salt solution, and 
finally wrapped the baby in hot flannels. To cut the story 
short, the baby lived, but for several days I kept the cord 
covered with cotton that had been well saturated with 
Adrenalin Chloride Solution. 

"Three weeks later I was again called to see the baby 
and found it bleeding from a small cut in the finger, the 
mother having tried to cut its nails. But a dressing satu- 
rated with Adrenalin soon put a stop to the hemorrhage." 

A hemophiliac boy of five, in the practice of Dr. J. G. 
DuNCANSON (British Medical Journal, Feb. 21, 1903), was 
eight weeks in recovering from the effects of a shallow 
wound in the right tonsil — no Adrenalin being used. Later 
he received a cutting wound above the left eye, the bleed- 
ing from which could not be stanched by gauze plugs in- 
serted into the wound for a distance of three-quarters of 
an inch. The doctor then soaked a piece of double cyanide 
gauze in Adrenalin Solution, full strength, and passed it 
round the wound, packed in a fresh portion treated in the 
same manner, and bandaged tightly with a pad over all. 
In sixteen hours he renewed the plug, and again in another 
twenty-four. No further bleeding took place, and the 
wound granulated up in ten days. 

Dr. Otto Lange, assistant physician at the Municipal 
Hospital, Baden-Baden (Miinch. Med. Woch.; Jour. Amer. 
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Med. Ass'n, Feb. 21, 1903) administered gelatin internally 
and per rectum, and ergot subcutaneously, to check the 
flow of blood from the cut thumb of a hemophiliac young 
man. The effect was good, but passed off within twenty- 
four hours. A prompt cessation of the bleeding was 
effected by dressing with gauze impregnated with 
Adrenalin 1:2000. 

J. M. Cody, M. D., Fremont, 111., in Medical Era, 
December, 1903: 

Abdominal hysterectomy in a patient aged 36 appeared 
to be a successful operation, but eight days later the patient 
began to exhibit signs of hemophiliac bleeding, the intes- 
tines, vagina, bladder and primarily reunited incision all 
yielding blood — and in alarming quantities, which could not 
be checked by any of all the methods adopted until 
Adrenalin in solution of 1:10,000 was applied. The parts 
being duly prepared, two ounces of the Adrenalin solution 
was injected vaginally, and a like amount intravesically 
and hypodermatically (in the incision). In ten minutes 
the loss of blood was almost entirely checked. The 
patient after this gained rapidly. Adrenalin having, in the 
opinion of Dr. Cody, saved her life. 



HEMOPTYSIS. (See also "Hemorrhage from the 
Lungs.") 

Dr. J. Latte, in Deutsche Med. Presse, 1903, No. 24, 
cites two cases of hemoptysis that were relieved by means 
of hypodermatic injections of Adrenalin after other reme- 
dies had proved unavailing. The iirst case mentioned was 
in the practice of Dr. Kirch, of Crefeld — a tuberculous 
patient, who required three 1-Cc. injections of Adrenalin 
solution before the bleeding ceased; the other patient also 
was tuberculous, and had been spitting blood for three 
days, when 30 drops of Adrenalin 1:1000 checked the 
hemorrhage within two hours. 
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The Munchener Medijsinische Wochenschrift of Dec. 23, 
1902, says: "Souques and Morel have employed Adrenalin 
for the hemorrhages of tuberculous patients in the dose of 
7 or 8 minims of the 1 :1000 solution of the chloride. In the 
cases of four patients who had nine hemorrhages from the 
lungs the hemoptyses were checked in a comparatively short 
time. Larger doses caused disagreeable after-effects, such 
as ringing in the ears, dizziness, • dyspnea and vomiting. 
Louis Renon and Louste administered Adrenalin Chloride 
Solution 1 :1000 per os in doses of 10, 15, 20 and 25 drops; 
in cases of hemoptysis they observed less favorable results 
than in hemorrhage from the sto'uach." 



HEMORRHAGE. (See also "Cancer/' "Epistaxis, 
''Hemophilia/' and ''Purpura.") 



From the Intestine. 

[See also ^'Dysentery" and "Hemorrhage in Typhoid Fever,"} 

Dr. Carl J. Wiggers, in the course of an extended 
paper in the Archives of Internal Medicine (March and 
May, 1909, and April, 1910), draws the following conclu- 
sions regarding the intravenous or intramuscular adminis- 
tration of Adrenalin in intestinal hemorrhages : 

"L Large doses (0.05 to 0.1 milligram, = 75 to 150 
minims of a 1 : 100,000 solution) cause a short preliminary 
increase in hemorrhage followed quickly by a decrease or 
cessation of bleeding. On account of the great preliminary 
loss of blood they are always contra-indicated. 

"2. Small doses (0.01 to 0.025 milligram, = 15 to 40 
minims of a 1 : 100,000 solution) cause little or no prelim- 
inary increase, but shorten the course of hemorrhage. As 
they save the red blood cells in every way they are thera- 
peutically desirable. 

"3. The method of introducing Adrenalin determines 
the effect on blood pressure and hemorrhage. No results 
are obtained by subcutaneous administration. By continu- 
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ous intravenous injection of weak sloutions a slight eleva- 
tion of pressure can be maintained and hemorrhage 
simultaneously checked. This can also be accomplished by 
intramuscular injections. 

"4. Adrenalin is not indicated in all intestinal hem- 
orrhages. The condition of the blood pressure is the 
criterion for its use. In hemorrhages of short duration, 
when the pressure has not fallen to any extent, a judicious 
dose of nitrites proves of more benefit than Adrenalin. 
When the bleeding has been profuse, however, and a low 
pressure already exists, it becomes vital that hemorrhage 
should be checked without further reduction of pressure. 
Adrenalin finds its use in this field. 

"5. The use of Adrenalin should always be closely 
followed by blood-pressure observations. A dose sure to 
be below the safety limit should first be tried and the 
pressure carefully estimated. If no rise occurs, gradually 
increasing doses may be injected until a slight elevation 
of pressure is present, in which case we may be certain 
that enough has been introduced to affect hemorrhage, and 
at least no significant preliminary increase has resulted." 

G. MacMellan Blair, M. B., Maida Vale, W. London, 
Eng., in British Medical Journal, Sept. 27, 1902 : 

The patient, a single woman, had been under observa- 
tion for several years. Three or four times every year she 
had a profuse hemorrhage per rectum, being almost always 
confined to bed for a day or two, and for some weeks 
afterwards so anemic that her friends commented on her 
pale appearance. The author, who regarded this case as 
one of vicarious menstruation, had little success in arrest- 
ing the bleeding until he resolved to try Adrenalin. Half 
a fluidrachm of Adrenalin 1 :1000 was given at night, and 
the same quantity in the morning, during the last attack. 
Immediately afterwards the patient journeyed to Scotland, 
and wrote her physician as follows: "I have not seen a 
drop of blood since that last dose, not even with the shak- 
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ing of the train. So it must be good, and thanks for it. 
I am feeling wonderful." 

A Welsh boy of 16 was injured while playing football, 
and as a consequence suffered much from tenesmus and 
the frequent passage of blood; his temperature ran up to 
103** and his pulse to 110. Other treatment failing to check 
the hemorrhage, Dr. Douglas MacDonough, the attending 
physician, gave the patient an enema of Adrenalin in boiled 
water at a temperature of 100°. Next morning the tenes- 
mus and hemorrhage had ceased. The case is reported in 
the British Medical Journal of March 15, 1902. 

Sig. Professor Lapponi, Physician to His Holiness Pope 
Leo Xin., and Director of Fratebenefratelli Hospital, 
Rome, Italy, writes: "I recently used Adrenalin in the 
treatment of gastric and intestinal hemorrhages. The 
powerful hemostatic action of the drug is undeniable, and 
it is certainly destined to have a great future." 

From the Lungs. 

[See also "Hemoptysis.'*'^ 

Read Starguard House, M. D., Visiting Physician to 
the Queen Victoria Home for Consumptives, Thirlmere, 
New South Wales, writes : 

*T have constantly forty to forty-five cases of phthisis 
under observation. I have given Adrenalin in five different 
cases of hemorrhage with the happiest results. One of 
gangrene of the lung was most marked. In my private 
practice I have given it with perfect success in two cases. 
I generally administer five-drop doses of the 1 :1000 solu- 
tion, every half-hour, until the hemorrhage ceases. I have 
continued the administration of five minims three times a 
day for ten days, with excellent results." 

Edward Ames Robinson, M. D., Philadelphia, in Inter- 
national Medical Magazine, May, 1903 : 

Patient, aged 50, had had pulmonary hemorrhages at 
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intervals of six to twelve months for five years. The last 
one was the most profuse, losing him a pint of blood. 
Adrenalin, 1 :1000, was ordered, in doses of 20 to 25 drops, 
first every two hours, then thrice daily, continuing for four 
days. There was no recurrence of the hemorrhage during 
the next eight months, at the end of which period the 
tuberculosis from which the patient had been suffering for 
20 years proved fatal. 

Another patient of the same practitioner, a lady of 70, 
had a copious pulmonary hemorrhage which Adrenalin in 
decreasing doses from 30 to 15 drops of the 1 :1000 solu- 
tion promptly checked; there was no recurrence. 

Dr. S. P. Nottingham, Eastville, Va., writes us that 
he has had a similar experience: the second dose of 
Adrenalin stopped the bleeding in a case of profuse pul- 
monary hemorrhage. 

J. A. Amis, M. D., Fort Smith, Ark., writes us: "I 
gave Adrenalin Chloride Solution by deep hypodermatic 
injection in a serious case of pulmonary hemorrhage, re- 
peating the dose the next day. After the first injection 
the hemorrhage ceased promptly, and did not recur. I also 
employed Solution Adrenalin Chloride by the same method 
in a serious case of typhoid fever in which three severe 
hemorrhages had occurred. There was no further hemor- 
rhage after the injection, and the patient recovered. This 
was the first case I ever knew to terminate successfully 
after three hemorrhages." 

From the Stomach. 

A. G. BosLER, M. D., Professor of Hygiene and State 
Medicine, Jenner Medical College, Chicago, writes us: 

"Recently I used Adrenalin Chloride Solution in a case 
of spontaneous hemorrhage of the newly born, with very 
satisfactory results. 
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"The case occurred in an apparently healthy infant on 
the second day after birth. There was vomiting of blood, 
and blood was also passed per rectum. Since this is a rare 
condition, and the authorities claim that over fifty per cent, 
of all the cases are fatal, it is no wonder that I was 
alarmed when the nurse telephoned me, saying *Baby has 
vomited over an ounce of blood.' I gave Adrenalin Chlor- 
ide Solution, 1 :1000, in repeated one-drop doses. There 
was a second vomiting, but it contained blood in very 
minute quantities. 

"The baby is now four months old and in first-class 
condition. 

"This is the first case in which I tried Adrenalin, and 
it is, of course, an open question whether it could be cred- 
ited with the good results. It would be interesting to get 
the results in other cases. 

"At the time this case occurred there were two others 
in the vicinity, in the care of medical friends. One case, in 
which Adrenalin was used, recovered. The other was 
fatal, but I understand Adrenalin was not used." 

D. M. B. Thom, M. D., Mardin, Turkey, writes us : 
"Sunday morning an eight-months' child was born in 
our mission station. The mother, a primipara, had suf- 
fered much during her term. She was in labor thirteen 
hours, and at last I had to deliver by forceps. The child, 
a male, seemed in every way perfect. There was a little 
hemorrhage from the navel during the forenoon. I retied 
the cord, and that was the last of it. During the afternoon 
the child vomited considerable meconium. The second day 
the vomiting was continued, with the appearance of streaks 
of blood, but the morning of the third day he was vomiting 
clear blood. As I went in to see the child I was met by one 
of the ladies, who said, Tt is all up with him; he cannot 
live.* I went in, saw the handkerchiefs they had caught the 
blood in, and they did look rather red to come from such 
an infant! I had just been reading Dr. Hosier's account 
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of 'hemorrhage of the newly born* in the March number 
of Therapeutic Notes, so I at once gave him one drop of 
1 :1000 Adrenalin Chloride Solution and told the attendants 
to repeat the dose every two hours. He threw up no more 
clear blood, but two or three times some of a darkish 
color. Since then there has been no vomiting. He took 
in all about five drops. 

"The child is now ten days old and doing finely. We 
will give the credit to the Adrenalin Chloride Solution until 
we have proof to the contrary. So Dr. Bosler and Thera- 
peutic Notes probably saved that child's life, for I think I 
should have hesitated to give the Adrenalin Chloride Solu- 
tion had it not been for such good authority to back me 
up. Let others try it and report." 

Dr. Mills reports (British Medical Journal, March 28, 
1903) the "singularly successful" treatment of two cases 
of gastric hemorrhage with Adrenalin. The first case was 
that of a woman of 68 with symptoms pointing to malig- 
nant ulceration ; hematemesis stopped after the first' dose 
— ^25 minims of the 1 :1000 solution in 90 minims of water. 
One more dose was given, and eight weeks later there had 
been no recurrence of the bleeding. In the second case, 
in which the hemorrhage had been more profuse and per- 
sistent, although the underlying cause was simple ulcera- 
tion, there was no bleeding after the first dose — ^25 minims 
in half an ounce of water ; but six doses in all were given. 



Professor Giuseppe Zagari, Director of the Medical 
Clinic of the University of Perugia, Italy, writes our 
London Office as follows: "I have used Adrenalin hypo- 
dermatically and orally, in cases of very severe hemor- 
rhage from gastric and intestinal ulcers. I have gained 
excellent results with remarkable promptness, both as to 
the hemostatic effect and with regard to the action of the 
drug upon the cardio-vascular system." 



Hemorrliaflre 73 

S. S. Halderman, M. D., Portsmouth, Ohio, in Cincin- 
nati Lancet-Clinic, Sept. 5, 1903 : 

Patient, aged 65, had a copious hemorrhage from the 
stomach; his stools also contained blood. He was in a 
cold, clammy perspiration, the radial pulse imperceptible, 
and there was every appearance of impending dissolution. 
Ten-drop doses of Adrenalin Solution were prescribed, to 
be taken every 30 to 60 minutes. The vomiting and 
hemorrhage soon stopped. Then for three weeks rectal 
alimentation was depended upon exclusively, except water 
to allay thirst; every day the patient was given, per 
rectum, one pint of normal salt solution, with instructions 
to retain it if possible, which was usually done. After 
three weeks he was allowed milk and bread,* and at the 
time of writing had resumed his usual diet and appeared 
to be in better health than he had enjoyed at any time 
within the previous year. 

A. J. McIntosh, M. D., Allendale, 111., sends us a brief 
but pointed account of the rescue of a patient from com- 
plete exsanguination by means of two 20-drop doses of 
Adrenalin Solution. The case was one of gastric hemor- 
rhage following malarial fever. After the first dose of 
Adrenalin the patient soon vomited a mass of clotted blood 
and mucus. Then the second dose was given; the hemor- 
rhage was controlled at once, and complete restoration to 
health ensued in due time. 



In Typhoid Fever. 

[See also report of Dr. Amisj page 70,} 

Thos. B. Hopkins, M. D., Lafayette, La., in Medical 
World, January, 1903 : 

Boy of 13 ; typhoid ; moderate hemorrhage from fauces. 
Two 10-drop doses of Adrenalin Solution in water stopped 
the bleeding in a few hours; recurring three or four days 
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later, it was completely and permanently abolished by two 
more doses. 

Man of 45; typhoid; profuse gastric hemorrhage; two 
doses as above; complete relief. 

Woman of 30; profuse post-typhoid hemoptysis; Ad- 
renalin in 20-minim doses, in water, at intervals of two 
to four hours, gave perfect relief in twenty-four tours. 

M. Clayton Thrush, Ph. M., M. D., Instructor in 
Materia Medica and Therapeutics in the Medico-Chirurgi- 
cal College of Philadelphia, in Therapeutic Gazette, De- 
cember, 1904: 

The author gives the details of ten cases of intestinal 
hemorrhage in typhoid fever which reacted to Adrenalin 
hypodermatically in connection with ice to abdomen, eleva- 
tion of body, and withdrawal of fluids, and says : 

"Adrenalin is especially applicable in hemorrhage com- 
plicating typhoid fever. It is superior to morphine, lead 
salts, calcium chloride, iron salts, tannic and gallic acids 
and their compounds, but they can often be administered 
synergistically. 

"The best results will be obtained only when the proper 
treatment of the disease is carried out, as advised in well 
regulated hospitals. 

"Adrenalin acts both systemically and locally, and when 
the patient is in a very weak condition the hypodermatic 
method of administration is preferable, as no unpleasant 
effects were noted after its use in a large number of cases. 

"In hemorrhage complicating typhoid fever twenty- 
minim doses (1:1000) hypodermatically every three hours 
should be administered, until the hemorrhage is entirely 
controlled, within at least twelve hours, when it can be 
administered per os in ten-minim doses for the next 
twenty-four hours. The usual method of applying ice to 
the abdomen, elevation of the foot of the bed. and the 
avoidance of the use of fluids, is strongly recommended as 
a valuable adjunct in the treatment of this dreaded compli- 
cation." 
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C. E. GiLLiATT, M. D., Allendale, 111., in St Louis 
Medical and Surgical Journal, May, 1904: 

Patient, aged 18, in the fourth week of typhoid passed 
a pint or more of pure blood. A hypodermatic injection 
of morphine and atropine was given, and a cold pack to 
the abdomen ordered. On the following morning Adren- 
alin was prescribed in doses of 15 drops of the 1 :1000 
solution, to be repeated every three hours. While the 
doctor was present more blood was passed, but. none after 
the Adrenalin had been taken. Adrenalin was continued 
as a part of the treatment for a week, and is credited with 
having saved the life of the patient, who made a slow 
convalescence. 

J. A. Krug, M. D., Philadelphia (Medical Summary, 
May, 1905), describes a case in which Adrenalin literally 
snatched the patient from impending death. Intestinal 
perforation had occurred; the stools were bloody; the lips 
and the tongue were bleeding; purpuric spots made their 
appearance on the abdomen; the pulse became very feeble, 
and the temperature fell. Adrenalin 1 :1000 was adminis- 
tered in 7-drop doses four times a day. In two days the 
intestinal bleeding had ceased, and in three weeks the 
patient was able to leave his bed. 

Joseph A. Frasier, M. D., of New Bedford, Mass., had 
a chance to test the value of Adrenalin and Acetozone in 
a very severe case of typhoid fever in a chronic alcoholic 
who, according to his own report, had had five sanguinary 
movements of the bowels on the day he was first seen by 
the Doctor, and who had a sixth one at the hospital the 
same evening. Next day the pulse was 156 and thready. 
Digitalis subcutaneously had no effect. Adrenalin was 
administered hypodermatically in doses of 20 minims of 
the 1 :1000 solution, and the heart responded almost imme- 
diately. For two days the temperature remained at 105°, 
the pulse at 136, and the respirations at 56 a minute. 
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Acetozone in aqueous solution was given, two ounces an 
hour, later seven to ten ounces. Improvement imme- 
diately followed. Two more hemorrhages occurred, and 
were treated by Adrenalin. The Acetozone was continued, 
an average of about three pints being consumed daily, 
and in a little over four weeks the patient was well enough 
to sit up in a chair. Dr. Frasier's report appeared origin- 
ally in the New England Medical Monthly for March, 
1903. 

From the Uterus. 

In the Centralblatt fiir Gyndkologie, No. 25, 1909, 
Crasser states that for several years he has been in the 
habit of injecting Adrenalin, diluted with physiologic salt 
solution, into the uterine cervix in cases in which there 
was bleeding after abortion with retention of the placenta. 
It not only controls the bleeding, but aids in the expulsion 
of the placenta. He believes the method is safe and 
efficacious, and prompt in its influence. Of course, careful 
asepsis must be maintained. In giving the injection it is 
best to use a Sims speculum. If results are not prompt, 
the injection may be repeated in a few minutes. 

Stein SCHNEIDER, of Franzenbad, recommends (Munch- 
ener Medizinische Wochenschrift, Jan. 10, 1905) local 
applications of Adrenalin solution in cases of uterine 
hemorrhage not dependent upon gross anatomical changes 
in the uterus or adnexa. Although his conclusions are 
derived from only three cases, the results obtained were 
uniform. Two of the patients treated had been suffering 
two years from severe menorrhagia, which failed to yield 
to the ordinary remedies, such as ergot, hydrastis, and 
stypticin, and which, moreover, were not at all benefited by 
curettement. Hot irrigation of the uterus also failed to 
control the bleeding. In the case of the first patient, who 
generally bled ten or twelve days at a time, hemorrhage 
was arrested on the fourth day after its onset by an intra- 
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uterine application of Adrenalin made on cotton wound 
around a Play fair sound. The same method was used in 
the other cases. All the patients were able to continue 
with the bathing cures which had* been prescribed, and all 
were apparently restored to health. 

Good results in the treatment of two cases of redundant 
menstruation are attributed by Dr. Mary Gage-Day, of 
Kingston, N. Y. (Women's Medical Journal, September, 
1903), to the administration of Adrenalin, 1:1000, first in 
5-drop doses in water four times a day, later increased to 
10 drops. In the first case the treatment was repeated at 
the next period, and pronounced by the patient the only 
internal medication she had ever taken that controlled the 
flow. In the second case the effect of 10-drop doses was 
so marked for two successive periods that no further treat- 
ment was required. 

Dr. B. Muller (Berl. Klin. Woch., Feb. 6, 1905)- finds 
that tampons of gauze or cotton sterilized and impregnated 
with Adrenalin are superior to all other methods of con- 
trolling hemorrhage. They are useful in abscesses, large 
granulating surfaces, and other cases in which a cavity 
can be packed with gauze or cotton, and are of special 
value in post-partum hemorrhage. Adrenalin posseses a 
distinct stimulating power over unstriped muscle fibre. 
Its contact with the inner surface of the uterus excites 
contraction of that organ, hence gauze impregnated with 
Adrenalin would meet two indications: not only would it 
contract the peripheral blood-vessels and thus lessen the 
hemorrhage, but it would stimulate the muscles to contrac- 
tion, which would also limit the hemorrhage. 

Thos. B. Hopkins, M.D., Lafayette, La., in Medical 
World, January, 1903 : 

Mrs. B. and Mrs. W. B. were suffering from hemor- 
rhage following abortion at six and eight weeks. Adren- 
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alin in 30-mimim doses every three hours gave perfect 
relief in twenty-four and thirty-six hours respectively. 

H. J. AcHARD, M.D! (St. Louis Clinique, May, 1903), 
was unable by the usual methods to check the course of 
an alarming case of post-partum hemorrhage. He then 
removed the tampons and administered ten drops of 
Adrenalin, 1 :1000, in a little water, repeating the dose in 
half an hour. The bleeding was entirely controlled, and 
the patient made an uneventful recovery. Encouraged by 
this success, the writer employed Adrenalin in several other 
cases of hemorrhage, always successfully. 

Dr. H. Cramer, of Bonn (Deutsche Med. Woch., Au- 
gust 20, 1903) warns against the inconsiderate application 
of Adrenalin by means of uterine tampons in post-partum 
hemorrhage. 

Operative. 

Emil Mayer, M.D., New York, writing of operations 
in the nose and throat (Laryngoscope, September, 1905), 
says: "Since the days of our knowledge of Adrenalin, 
much of our work, especially in nose operations, has be- 
come much easier of accomplishment. The loss of blood, 
which formerly amounted to ounces, is brought down to 
such a minimum that there is practically none at all. Ad- 
renalin has never failed me in producing the effect desired. 
In one instance there was a most copious hemorrhage dur- 
ing operation, and upon subsequent investigation it was 
ascertained that the preparation given me was one of the 
preparations of the suprarenal extracts which are on the 
market under some other name. In the nose, in the vast 
majority of cases requiring operation, the effect of Ad- 
renalin is most marked in rendering the operations blood- 
less. This is especially so in the resection operation when 
a few minims of the solution are injected under the mu- 
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cosa prior to the operation. In the removal of turbinates 
and nasal polypi it acts well in most instances." 

Dr. Mercier-Bellevue^ First Physician to the Surgical 
Clinic of the Ecole de Medecine, writes : "I have made use 
of Adrenalin (Takamine) for more than a year in con- 
nection with endonasal operations. I must admit that, 
thanks to this marvellous product, I have been able to 
operate quickly and without the presence of the notable 
hemorrhage that occurs with such operations; without 
application of Adrenalin I would not have been able to 
complete these operations in one sitting." 

Oscar Wilkinson, A.M., M.D., Washington, D. C, 
in Journal of Eye, Ear, and Throat Diseases, July-August, 
1904: 

Girl of 17; double tonsillotomy, followed by free hem- 
orrhage. The bleeding was controlled by Adrenalin 
1 :1000, locally applied, and ice gargles. Two hours later, 
answering an urgent call, the Doctor found that his pa- 
tient had been bleeding for half an hour and was very 
weak. Adrenalin applications produced the same effect 
as before, but the effect passed off in a short time. It was 
then decided to give the Adrenalin internally in 10-drop 
doses. Two doses were given, 20 minutes apart, after 
which not a drop of blood was lost. 

Homer Dupuy, M.D., New Orleans, in Therapeutic 
Gazette, October, 1903 : 

Two hours after tracheotomy, in a typhoid case with 
laryngeal complications, the patient began to bleed in the 
bronchial tubes so profusely that a fatal termination was 
feared. Two hypodermatics of Adrenalin solution in the 
space of ten minutes gave prompt relief. 

Having been greatly annoyed by the profuse bleeding 
attending the removal of adenoids and faucial tonsils, Dr. 
J. F. Barnhill, Indianapolis, Ind., adopted the plan of 
dropping through each nostril of the patient 10 to 15 drops 
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of Adrenalin, 1 :1000, and thoroughly painting the tonsils 
with the same preparation, before operation. He reports 
(Medical and Surgical Monitor, Aug. 15, 1903) having 
used this preliminary treatment, either for adenoids or 
tonsils, in about fifty cases. The results were entirely 
satisfactory in every case, the hemorrhage being greatly 
lessened, and no secondary hemorrhage occurring. 

Adrenalin has been successfully employed by Dr. Wil- 
son, of the Elizabeth (N. J.) General Hospital, as an aid 
to the bloodless removal of pterygium, lipoma, chalazion, 
and foreign bodies under the conjunctiva, also in opera- 
tions for the correction of strabismus (Laryngoscope, July, 
1901); and by Dr. •Frankhauser, of the Reading (Pa.) 
Hospital, in cataract operations, iridectomies, enucleations, 
and tonsillotomies (Medical Examiner and Practitioner, 
March, 1902). — ^Dr. Enrique Lopez, Havana, Cuba, re- 
ports a case of eye-enucleation in which no appreciable 
hemorrhage followed the cutting of the central retinal 
artery, Adrenalin 1 :1000 having been previously applied 
(Revista Medica Cubana, Nov. 1, 1902).— Dr. T. W. 
MooRE, Huntington, W. Va., distended the tear-duct and 
incised for relief of a lacrimal abscess, without pain, after 
instilling Adrenalin 1 :4000. He also reports (Transactions 
of the Medical Society of West Virginia, 1901) enuclea- 
tion under chloroform, without hemorrhage until the optic 
nerve was severed. — Dr. W. H. Dobson, surgeon in charge 
of Forman Memorial Hospital, Yeung Kong, Canton, 
China, writes: "Adrenalin has never disappointed me. I 
have employed it in iridectomy, entropion, ptergyium, 
chronic pannus with thickening of the cornea, nasal ob- 
struction from engorged mucous membrane, and many 
minor operations in which bleeding is apt to obscure the 
field and prevent the nice adaptation of the parts. It has 
done its work well, and I shall always keep it in the 
operating-room. When applied to the thickened cornea in 
pannus it cuts off the blood supply and clears up the opaci- 
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ty in a great measure." — Dr. J. R. Phillips, Barbados, 
British West Indies, writes: "Pterygium is a common af- 
fection with us, owing to the quantities of fine, irritating 
dust that are always being blown about from the surface 
of our limestone roads; and the removal of large vascular 
ones is a matter of every-day occurrence. Bleeding that 
obscured the field of operation used to be the rule. With 
Adrenalin a drop of blood is rarely seen, and the opera- 
tion is performed comfortably and neatly. It also prevents 
bleeding from the conjunctival flap in the operation for 
the extraction of a cataract, and from the iris when an 
iridectomy forms a part of the same operation, and which, 
when it occurs, is often very embarrassing to the oper- 
ator." 

The alarming bleeding which sometimes attends the 
changing of the dressings in appendicitis incisions may be 
checked by gauze soaked in Adrenalin, 1 :2000. Such, at 
least, has been the experience of Dr. Otto Lange (Miinch. 
Med. Woch.; Jour. Amer. Med. Assn., Feb. 21, 1903 ) 

The service rendered by Adrenalin in keeping the field 
clear of blood in skin-grafting operations has been spe- 
cially noted by Dr. Harry Gidney, F. R. C. S. Edin. (Indian 
Medical Gazette, October, 1903) and Dr. R. C. Hefelbower 
(Journal of Eye, Ear, and Throat Diseases, January- 
February, 1902). 

The experience of Chas. F. Sauter, M.D., New Or- 
leans, La., as reported in the Southern Practitioner for 
January, 1902, is instructive. He employed Adrenalin as 
a hemostatic in three excisions — a sebaceous cyst, a carci- 
noma of the superior carotid triangle, and a mammary 
scirrhus of eight months' standing. The 1 :1000 solution 
was injected around the tumors in each instance, after 
anesthesia, .and cotton pledgets wet with a solution of the 
same strength were kept in readiness to stanch any inci- 
dental flow of blood that might occur. There was but 
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little occasion to use these; the operations all proved to 
be practically bloodless, to the very great advantage of the 
operator, who was thus enabled to see clearly and to work 
rapidly. The Adrenalin also acted as a stimulant, needed 
in the case of the cancerous patient, who was 64 years of 
age. In the two more serious operations the amount of 
Adrenalin Solution injected was from 25 to 30 minims. 

Thos. Hodgson, M. B., Ch. B. Melb., Melbourne, Aus- 
tralia, writes that a patient on whom he had performed a 
Holt's operation for stricture collapsed twenty-four hours 
later and began bleeding. A urethral injection of Adren- 
alin was given; the bleeding ceased; the patient rallied, 
and after three weeks' nursing was discharged cured. 

The excision of a tuberculous epiglottis was performed 
by Dr. Talbot R. Chambers, surgeon in charge of the 
Eye, Ear, Nose and Throat Departments of City and 
Christ Hospitals, New Jersey, N. J., without the hemor- 
rhage that had been feared, this immunity being attributed 
to the swabbing of the parts with Adrenalin from time to 
time. What bleeding there was, was soon controlled. 



HEMORRHOIDS. 

Paul Paquin, M.D., Asheville, N. C, in Carolina 
Medical Journal, December, 1903: 

"I have used Adrenalin in the treatment of two cases 
of bleeding hemorrhoids with unexpectedly good results. 
In both instances it was a dernier ressort. Both patients 
were tuberculous. In the first case there was an erosion 
' of the mucous membrane, with several small internal hem- 
orrhoidal tumors; in the second there was a chronic an- 
noying strawberry-like condition that had existed for a 
year or more. I now have three cases of the first type 
under treatment and they are doing well." 
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E. T. Knoop, M. D., Cincinnati, Ohio, has successfully 
used Adrenalin, 1 .1000, in treating a case of hemorrhoids 
of moderate severity. The solution was hypodermatically 
injected three times at intervals of seven to ten days. The 
varicosities seemed to shrink and absorption took place 
with but slight reaction and inflammation. (Therapeutic 
Notes, June, 1903.) 

At a meeting of the Societe Medicale des Hopitaux, of 
Paris, M. A. Mosse (Lancet, April 11, 1903) called atten- 
tion to the value of Adrenalin in irreducible hemorrhoids 
threatened with strangulation. A man of 36 was admitted 
to the hospital with a painful hemorrhoidal mass which 
extended three or four centimeters from the anus. It con- 
sisted of external hemorrhoids covering black internal 
hemorrhoids. Symptoms began five days before with pain 
and swelling in the anal region. A warm bath was ordered. 
On the following day the condition was little changed. A 
tampon of cotton-wool soaked in a 1 :2000 solution of 
Adrenalin was placed in contact with the most turgescent 
part of the hemorrhoids ; in eight minutes the part became 
paler and the turgescence diminished. The same effect 
was produced by applying Adrenalin to the other parts of 
the mass. The patient became more comfortable. On the 
following morning a tampon soaked in Adrenalin, 1 :1000, 
was placed in contact with the internal as well as the ex- 
ternal hemorrhoids. The congestion and pain diminished 
more rapidly than on the previous day; in thirty minutes 
the right side of the external swelling subsided and lost its 
color, while the skin formed folds. Another tampon was 
applied, the left side subsided, and the patient could sit up 
and became free from pain. Under the influence of the 
Adrenalin the pulse fell to 54. In the evening, reduction 
was easily performed. During the night two stools were 
passed without pain. Under further application of the 
Adrenalin solution, recovery became complete. 
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HERPES ZOSTER OPHTHALMICUS. 

W. S. DuRAND, M. D., Everett, Wash., in Philadelphia 
Medical Journal, March 29, 1902: 

Patient, aged 25, had complained for three weeks of 
extreme pain in the region of the distribution of the left 
cervical plexus; a vesicular eruption ensued, so profuse 
that it reached almost to the left ear; vesicles also ap- 
peared above the nose and along the sagittal suture. The 
left eye was completely closed. Adrenalin solution was 
instilled into the conjunctival sac, a drop at a time, at 
intervals of one minute ; at the third instillation the patient 
was able to open his eye, which had by this time become 
completely blanched. The instillations were continued in 
the strength of 1 : 10,000 four or five times a day, and the 
full strength (1:1000) Adrenalin was freely applied with 
a camel-hair brush over the eruptions twice or thrice 
daily. Constitutional measures were not neglected. The 
results were most gratifying. The sight of the eye was 
fully restored. 



IRITIS. 

A case of syphilitic iritis treated with Adrenalin is 
reported by Dudley S. Reynolds, A.M., M.D., Louisville, 
Ky. A drop of the 1 : 10,000 solution was instilled into each 
eye. Two hours afterward a drop of atropine solution 
was instilled. Next day the pupils were for the first time 
dilated in the spaces between the gummata. Adrenalin 
was ordered to be continued three times daily. Two days 
later, only a few points of synechia prevented complete 
dilatation of the pupils; the conjunctival injection was 
greatly diminished. There could be no doubt of the bene- 
ficial effects of the Adrfenalin in assisting the action of the 
atropine. After another five days the gummata and the 
conjunctival injection had disappeared, the pupils were 
fully dilated, and there were no signs of iritis. 
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George A. Ferdinands, M.D., Aberdeen, Scotland, in 
British Medical Journal^ March 22, 1902: 

"Adrenalin applied to the inflamed conjunctival sac is 
rapidly absorbed into the anterior chamber, and its action 
is seen on the congested iris, especially if the instillations 
be frequently repeated. This fact renders the drug par- 
ticularly valuable in iritis. It relieves photophobia, and by 
its control over congestion assists atropine in dilating the 
pupil. It seems, too, to hasten absorption of serous exuda- 
tion. It certainly assists the absorption of subcorneal de- 
posits and thus improves the vision. It also reduces ten- 
sion, especially when above normal." 

Among other ophthalmologists who personally recom- 
mend instillations of Adrenalin solution to assist the action 
of atropine in iritis, are Dr. L. R. McCready, Grand Rap- 
ids, Michigan (American Therapist, September, 1902) 
and Dr. Norton L. Wilson, ophthalmologist, laryngologist 
and otologist to the General Hospital, Elizabeth, N. J. 
(Laryngoscope, July, 1901). 



KERATITIS. 

A. Stanley Green, M. B., B. S., in British Medical 
Journal, May 10, 1902: 

Child of 5; had been under treatment for three months 
for interstitial keratitis with photophobia. Both eyes were 
affected in the usual way, and circumcorneal injection was 
very marked. A month's treatment with mercury inter- 
nally and atropine and boric acid locally producing little 
improvement. Adrenalin 1 : 10,000 was instilled into the 
right eye, with such marked benefit that the left eye also 
was similarly treated, and at the end of three weeks the 
infection had disappeared, the child could bear the sunlight 
and his vision was improved. 
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LARYNGITIS. 

Adrenalin solution has been highly recommended for 
the temporary relief of hoarseness or aphonia in singers 
and public speakers. 

Dr. M. A. Goldstein, St. Louis, Mo. (St. Louis Medical 
Review, August 16, 1902), has "found the 1:1000 solution 
of Adrenalin useful in acute and subacute laryngitis, espe- 
cially in the case of vocalists; a simple congestion of the 
larynx may be reduced readily, and vocalization restored 
without discomfort or irritation." 

Dr. E. Fletcher Ingals, Chicago, reports good results 
from Adrenalin in varying dilutions applied to the throat 
in chronic laryngitis and laryngo-tracheitis. In a case of 
subacute laryngitis with marked congestion a solution of 
Adrenalin 1 :5000 containing eight grains of borax to the 
ounce gave the patient very great relief; in three days he 
was practically well. 

Dr. Norton L. Wilson, laryngologist to the General 
Hospital, Elizabeth, N. J., has had similar experience with 
Adrenalin in the treatment of acute laryngitis with aphonia. 



LUPUS. 

W. Allan Jamieson, M. D., F. R. C. P. Eng., Physi- 
cian for Diseases of the Skin in the Royal Infirmary, Edin- 
burgh, Scotland, in British Medical Journal, June 21, 1902: 

"The efficacy of the light treatment of lupus depends 
largely upon the completeness with which the exposed part 
can be rendered anemic. Finsen has shown that blood cir- 
culating in the lupus area counteracts the penetration of 
the ultra-violet rays and neutralizes their destructive effect 
upon the tubercle bacilli. When Adrenalin in 1 :1000 solu- 
tion is closely applied for ten or fifteen minutes to such a 
patch, by means of a piece of absorbent cotton moistened 
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with it, the effect produced is a distinct paling of the skin 
around the lupus spot. And the effect produced by the 
light is certainly greater than when Adrenalin is not used, 
and the obliteration of the ulcer is accelerated." 

Charles R. Dickson, M.D., electrotherapist to the 
Toronto General Hospital, in Journal of Advanced Thera- 
peutics, June, 1903 : 

"I have applied the 1 :1000 solution of Adrenalin in 
lupus vulgaris before raying, and have found increased 
reaction to result. Patients are also directed to apply the 
1 : 10,000 solution to the edges of the patch, night and 
morning. This has also appeared to be beneficial. In one 
case the reaction was so marked that treatment had to be 
suspended for several days. In other cases of smaller 
lupus, the ulcer disappeared completely after six or seven 
treatments." 



MYOCARDIAL INSUFFICIENCY. 

F. FoRCHHEiMER, M.D., Cincinnati, Ohio, in Archives 
of Pediatrics, September, 1904: 

"My own method, which I have used with good results 
in two cases, is as follows: Hypodermatic injection of 
Adrenalin Chloride Solution, which has an elective effect 
upon the blood-vessels supplied by the splanchnic nerve. 
Its effects are very transitory, therefore the injections 
have to be repeated every two hours. Saline transfusions 
are used in the beginning to keep up the heart's contrac- 
tions. Ice-bags are put upon the abdomen, stimulating 
the splanchnic reflex. In one child I was able to bring the 
pulse down from 140 to 60 by these measures alone. After 
the most violent symptoms have passed over, caffeine- 
soda-salicylate is given, eyery two to four hours, alternat- 
ing with the Adrenalin, which is gradually dropped." 



See also "Collapse" "Pneumonia" and "Shock." 
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NASAL CATARRH. 

John C. Warbrick, M.D., Chicago, in Texas Medical 
Journal, November, 1906: 

**To some extent Adrenalin controls the nasal discharge 
in chronic catarrh, while it allays the congestion of 
mucous membrane, reduces the swelling of the turbinal 
tissues if much hypertrophied, and thus gives a much 
freer opening through the nostrils, assisting the breathing. 

"It completely blanches the mucous membrane by con- 
tracting the capillaries, thus reducing the local turgescence. 
In using it as an application in the nostrils, not only the 
lower part of each cavity should be touched, but the 
upper part as well, where there may be adhesion of the 
opposed surfaces, and where a great deal of mucus may 
collect. The Adrenalin will then permit the parts to be 
seen much better. In doing this the head should be 
tilted somewhat backward to get a more favorable view 
of the upper part and so the Adrenalin chloride can be 
applied more easily. In fact, the whole of the interior 
of each nostril can be touched with the solution — ^the 
lower part, the upper part, the outer part over the tur- 
binated bodies, and the back part as far back as the 
posterior nares. After this is done a much better view 
of the parts is to be had, and the indications for treat- 
ment can be much better understood. The strong solu- 
tion permits of rapid work by acting more quickly on 
the tissues, but repeated applications of a weaker solu- 
tion, as 1 in 2000, 1 in 5000, or 1 in 10,000, may serve 
the purpose just as well. 

"In some patients the use of a strong solution is accom- 
panied by sneezing, coryza, lacrimation, or other evi- 
dences of slight irritation, but these soon disappear as 
the Adrenalin exerts its characteristic astringent action 
on the membrane. If there is hypertrophy of the inferior 
turbinated bodies, the tissues are soon contracted and 
immediate relief given, especially if the patient has diffi- 
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culty in breathing through the nose. The action of 
Adrenalin is especially marked liy controlling the conges- 
tion of the nasal and post-nasal mucous membranes, also 
the pharyngeal mucous membrane. It renders all opera- 
tions on the nose and throat bloodless, thus preventing 
any blood getting into the lungs or stomach. In many 
cases, where there is a tendency to bleed from the catar- 
rhal conditions present in the nostrils, as ulceration and 
sometimes necrosis of the tissues and bones, it serves 
its purpose admirably — checking the bleeding spot on the 
septum of the left nostril in some of my catarrhal cases 
not far from the entrance, to which I have applied a plug 
of cotton saturated with Adrenalin and afterward touched 
it with strong perchloride of iron solution. In two cases 
in particular there has been considerable bleeding from 
this spot, which I was able to check by first applying a 
piece of cotton saturated with perchloride of iron. In 
many of my cases the Adrenalin has caused a good deal 
of sneezing, which, however, is of favorable omen, as 
the solution, by contracting the tissues, helps to throw 
off the catarrhal material in the crypts of the membranes." 

NASAL SURGERY, see "Nasal Operations" (pp. 123- 
125), and "Hemorrhage (operative)" page 78. 

NEURALGIA. 

A letter from Dr. W. S. Williams, Latonia, Ky., con- 
tains the following reference to Adrenalin: "For some 
time past I have used it in a salve in certain painful 
conditions. In a case of trifacial neuralgia, occurring in 
a hemiplegic patient, all the well-known home remedies 
had been freely used. There was' excruciating pain 
through the whole of the right face, but especially over 
the inferior maxillary. I applied Adrenalin Chloride Solu- 
tion — full strength — on cotton to the mucous membrane of 
the mouth and over the maxillary. To the skin I applied 
a salve of Adrenalin and lard, ten drops to the ounce. In 
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a few seconds the patient felt relieved, and after a second 
application the pain disappeared. I left a small quantity 
of the Adrenalin Chloride Solution with directions how to 
use it should the pain recur; on leaving for the South, 
later, the patient called to secure more of it, as the drug 
had been such a relief." ' 

J. M. LowERY, M.D., Birmingham, Ala., in Alabama 
Medical Journal, December, 1908: 

''Case I. — Severe right supraorbital neuralgia. About 10 
centigrams Adrenalin Ointment was smeared over the 
supraorbital foramen and in a circle of perhaps an inch in 
diameter around it. In five minutes the pain was entirely 
gone and there was no recurrence. 

"Case 2. — Sciatica. I applied about 15 centigrams of 
ointment along the course of the nerve below the gluteal 
fold. The pain was relieved in a short time, and next 
morning when it returned I made a second application, 
which gave relief until the next afternoon, when a third 
application was made. So far as I know there has been 
no return of the trouble. 

"Case J. — A severe unilateral supraorbital neuralgia was 
relieved in four minutes by 10 centigrams of Adrenalin 
Ointment, smeared over the supraorbital foramen. There 
has been no return of the trouble to date, and this was one 
month ago. 

"Case 4. — Sciatica. Treated for several weeks without 
relief. Every movement caused a spasm of suffering. I 
applied 10 centigrams of the ointment over the course of 
the nerve, and inside of ten minutes the patient was free 
from pain. A second application gave relief as promptly 
as the first. The periods between the attacks lengthened 
and the attacks themselves lessened in severity. 

"Case 5. — Pain in the right side of the chest just above 
the margin of the liver, aggravated by deep breathing. 
There was some local tenderness on pressure. About 5 
centigrams of Adrenalin Ointment was smeared on the skin 
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just beyond the spinal margin of the tender zone, and in- 
side of three minutes deep inspiration failed to provoke 
pain. The patient said he had been suffering constantly 
for two days. He experienced no return of the pleuro- 
dynia." 

NOSEBLEED, see "Epistaxis." 

OPHTHALMOLOGY, see "Conjunctivitis/' "Eye 
Wounds/' "Glaucoma/' "Iritis/' "Keratitis/' and "Hem- 
orrhage (opera tive) /' 

OSTEOMALACIA. 

Bernard (Presse Medicate, Nov. 20, 1909) reports a 
case of osteomalacia in which improvement followed the 
continued administration of Adrenalin hypodermatically, 
and in which a return of the disease resulted each time 
the treatment was interrupted, showing conclusively that 
the benefit was due to this agent and to nothing else. The 
injections (1 Cc. of 1:1000 solution) were given every 
other day, and no marked improvement was noted until 
after the thirtieth. In most of the cases in which a 
failure of the Adrenalin treatment has been reported it is 
probable that the injections were not persevered in long 
enough to give the method a proper trial. In his case he 
sums up the results as follows: Arrest of the progress of 
the disease, healing of the bones, reduction of the deform- 
ity, disappearance of pains, recovery of normal function. 

Immediately after the injection there may be some 
palpitation of the heart, some general trembling, and a 
slight and ephemeral elevation of blood-pressure. If these 
are very severe the dose should be reduced. Adrenalin 
injected hypodermatically, even at frequent intervals and 
in large dose, has no tendency to cause arterial degeneration. 
It is more effective when injected than when given by the 
mouth. In the case described, 100 injections were needed 
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before the return to health was complete, and it was 
necessary to give injections afterward to prevent a return 
of the affection. In many cases it is necessary to inter- 
rupt the series of injections every three weeks, and in 
women it is therefore wise to suspend them for a week at 
the menstrual period. 

L. M. Bossi, M.D., Genoa, Italy, says (British Medical 
Journal, Sept. 19, 1908), in regard to the treatment of a 
case of osteomalacia occurring in a woman during the 
seventh month of her seventh pregnancy: "I had almost 
decided to perform Caesarean section, but after experiments 
which demonstrated relations between the suprarenal glands 
and the ovaries, and after considering the ischemic effect of 
Adrenalin (Takamine), I commenced treating her with 
doses of 0.5 Cc. of the 1 ;1000 solution. Immediately after 
the first injection her pains began to disappear, the in- 
somnia was relieved, and after the injections had been 
continued for a few days the patient's condition was 
marvelously changed. She was able not only to get out of 
bed and walk with hardly any pain, but her abdomen, 
instead of growing larger, became less distended because 
the pelvis dilated, and at the term of her pregnancy she 
was spontaneously delivered. She again became pregnant 
without any symptom of osteomalacia. I, myself, and 
other physicians have had other cases most happily treated 
by the same method." 

The Therapeutic Gazette (December, 1909) says: 
"Bossi thinks we have not only discovered a new method 
of treating osteomalacia, but also evidence that (1) insuffi- 
ciency in the function of the suprarenal gland must be the 
cause, or a factor in the causation, of this disease; (2) the 
suprarenal glands exercise an important influence upon the 
ossification of the skeleton. In sheep from which he re- 
moved one suprarenal gland he induced an experimental 
osteoporosis. It need hardly be pointed out that if these 
results are confirmed the method will find useful applica- 
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tion in the rachitis of children, as one will be able to 
accelerate the ossification of the skeleton in rickety sub- 
jects by the administration of Adrenalin." 

OTITIS MEDIA. 

F. Park Lewis, M. D., Buffalo, in Buffalo Medical 
Journal, March, 1904 : 

"The local treatment which I have found of greatest 
value in acute inflammation of the middle ear, before pus 
has formed, is the following: 

Cocaine hydrochloride, 1 part. 
Solution Adrenalin chloride, 1 part. 
Glycerin, 4 parts. 
Distilled water, 30 parts. 

M. Sig.: Drop in the ear, warm, every half hour, or oftener if 
necessary. 

"The Adrenalin constricts the vessels and promotes the 
effect of the cocaine, which of itself is not taken up freely 
by the dermal surface of the membrana tympani. The 
glycerin causes a serous transudation, still further reliev- 
ing the congested vessels, and the combination will give 
relief from pain almost immediately when other medica- 
ments seem to be wholly inert." 

Dr. Arthur Hartman, Berlin, Germany ("Krankhei- 
ten des Ohres und deren Behandlung," p. 249) states that 
he has repeatedly succeeded in overcoming a painful and 
otherwise irremediable "buzzing" in the head by injecting 
Adrenalin solution into the middle ear by means of a cath- 
eter. 

Lewis S. Somers, M. D., Philadelphia, in Merck's 
Archives, December, 1906: 

After the parts have been cleansed a solution of 
Adrenalin varying in strength from 1 :5000 to 1 : 10,000, 
depending upon the extent of swelling of the mucous 
membranes, is dropped into the nose with an eye pipette, 
four, five, or six times daily, and allowed to run backward 
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into the naso-pharynx, 5 to 10 drops being used at each 
application. This will contract the superficial vessels, 
diminish secretion, reduce swelling, and allow the ventila- 
tion of the middle ear to be restored -by aiding in the 
opening of the Eustachian tube. 

In cases in which the nasal tissues are unusually sen- 
sitive, accompanied by a profuse watery discharge, a 
1 :5000 Adrenalin ointment applied in the same manner 
(to the nasal interior), once or twice daily, will often allay 
the irritation and stenosis more efficiently than the solu- 
tion. 

In order to reduce the congestion of the Eustachian 
tube and as soon as possible restore its patency, it is 
essential that the naso-pharynx be carefully cleansed by 
means of a spray several times daily, this being done by 
the patient, and the physician should apply to the pharyn- 
geal mouth of the tube and the mucosa surrounding it 
1 :2000 Adrenalin chloride if there be excessive swelling, 
while, when the throat is sore, the application to the entire 
naso-pharynx, including the mouth of the tube, of 1 part 
of acetic acid to 8 parts of glycerin is soothing and most 
efficient. 

G. C. McCreight, M. D., New Concord, Ohio, writes 
us: "During the past winter I treated several cases of 
acute otitis media by placing a pledget of cotton batting 
that had been saturated with a solution of Adrenalin 
chloride 1:1000 in the external auditory canal. Some 
cases required two or three applications, but in each in- 
stance the results were all that could be expected. When 
irrigation was required it was employed; but as it was 
not used in all cases, irrigation cannot receive credit for 
the ultimate excellent results." 

PERITONITIS. (See also "Saline Solution and Adren- 
alin/* page i02.) 

HoDpiCK (Centralhl. f. Chir., No. 41) directs attention 
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to the use of Adrenalin in acute infective diseases, and to 
the excellent results obtained by Heidenhain in septic 
peritonitis marked by serious collapse and low blood- 
pressure. The failure of copious injections of simple 
saline solution in cases of this kind, and the views ex- 
pressed by Heineke and others that the reduced tension in 
acute peritonitis is the result of paralysis of the vaso- 
motor centre in the medulla oblongata, and not of primary 
cardiac failure, led Heidenhain to make trial of Adrenalin. 
From 6 to 8 drops of Adrenalin solution (1 in 1000) hav- 
ing been added to about a pint and a half of physiologic 
saline solution, the mixture was injected into the median 
basilic vein. It has been found advisable in all cases of 
laparotomy, except those in which the patient is already 
intensely collapsed, to inject the solution after and not 
before the operation. 

The results of these post-operative injections, Hoddick 
states, have been found striking in regard to the prevention, 
or at least the decided relief, of the extreme depression 
with cyanosis and low pulse so . often observed after 
laparotomy for acute infective peritonitis. A table is 
given which shows that while in Heidenhain*s clinic in 
1901 and the three following years the relation of recov- 
eries to deaths from epityphlitis was 6 to 14, during the 
past two years and since the first use of Adrenalin injec- 
tions 16 patients out of 19 recovered. 

Otto Rothschild, M. D., Frankfort, Germany (Munch. 
Med, WocK No. 12, 1909) : 

In a severe case of peritonitis subsequent to appendicitis, 
collapse following operation, at first a salt solution was 
subcutaneously injected, but without improvement. Then 
camphor injections were given every fifteen minutes, but 
still without avail. Thereupon an intravenous infusion of 
one liter of physiologic salt solution, to which eight drops 
of a one-per-cent. Adrenalin solution had been added, was 
made. A rapid improvement followed. Collapse occurred 
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again on the following day, but the same treatment was 
given with surprising results. 

Other practitioners have reported similar experiences 
with Adrenalin, among them Dr. Calmann. The patient 
collapsed at the close of an operation for pyosalpinx. An 
infusion of Adrenalin-salt solution was given with good 
results. Calmann points to the fact that this method has 
been deprecated as dangerous on account of the great fluc- 
tuation in blood-pressure, but concludes that none other 
can take its place in extreme cases. 

KoTHE, in T her a pie der Gegenwart for February, 1909, 
confirms the favorable experiences of Hoddick, Rothschild, 
Calmann, and Meissl, with Adrenalin in the treatment of 
peritonitis and severe collapse. He summarizes the re- 
sults of his experience as follows: "Adrenalin is the 
most powerful restorative we possess. Intravenous Adren- 
alin injections are particularly indicated in acute dangerous 
disorders of the heart and respiration. Adrenalin con- 
stitutes the most active remedy in the severe collapse that 
sometimes follows spinal anesthesia and narcosis, and is 
also of service in severe surgical shock. In case of 
hemorrhage and in peritonitis a combination with chloride 
of sodium infusions is recommended." 



PNEUMONIA, HEART FAILURE OF. 

Henry L. Elsner, M. D., Syracuse, N. Y., reports (New 
York Medical Journal, Jan. 2, 1904) a case of pneumonia 
in a woman, the mother of five children, in whom it had 
been impossible to raise a continually lowering blood- 
pressure with strychnine. Adrenalin 1 :1000 was adminis- 
tered hypodermatically in doses of 15 minims at short in- 
tervals; the blood-pressure almost immediately responded 
and the patient was saved. Dr. Eisner directs attention to 
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the appalling mortality of pneumonia due to the effect upon 
the heart of the resulting toxemia. 

Joseph M. Patton, M. D., Chicago, having employed 
Adrenalin during the critical period of pneumonia when 
the blood-pressure was low and the heart's action weak, 
states that it is both prompt and effective. Three or four 
drops of the 1 :1000 solution may, he says, be administered 
hypodermatically. 

Dr. S. SoLis Cohen, commenting on Dr. Patton's paper, 
says a drop of Adrenalin solution on the conjunctiva will 
sometimes produce a remarkable effect on the heart. He 
has made some clinical tests of the effects of this drug in 
various cardiac and circulatory disorders, and believes that 
when collapse seems to be impending, danger may be 
averted by this agent. 

POISONING. 

By Carbolic Acid. 

Dr. T. G. Janovsky, Kieff (Russki Vratch, No. 20, 
1904), reports the case of a patient who had swallowed 
carbolic acid, and who was four days in the hospital when 
Adrenalin 1 ilOOO in 5- to 10-drop doses t. i. d. was pre- 
scribed. The effect is described as "remarkable;" soon 
after the treatment was instituted the patient ceased to 
complain of pain in the throat and alimentary canal, and 
could eat freely. A week later she was discharged cured. 

By Opium or Morphine. 

Edward T. Reichert, M. D., Professor of Physiology 
in the University of Pennsylvania (University of Pennsyl- 
vania Medical Bulletin, April, 1901), has made an exhaus- 
tive study of the action of Adrenalin upon the circulation, 
respiration and general metabolism. He says : 

"When givfen by the stomach, subcutaneously, or intra- 
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venously, in sufficient quantity, it is a decided circulatory, 
respiratory and general metabolic stimulant. These actions 
are pre-eminently what are sought to antagonise the lethal 
influences of opium and morphine, which substances, while 
invariably causing death by paralyzing the respiratory cen- 
tre, do so quite as much, perhaps, by their indirect effects 
through the depression of the circulation and general meta- 
bolism as by their direct actions upon the centre. 

"The positive and prompt actions of Adrenalin upon 
the respiratory movements, heart, arterial pressure, gen- 
eral metabolism, and body-temperature, justify the belief 
that this substance will be found of value in opium and 
morphine poisoning, in failure of the circulation, for the 
prevention of collapse in anesthesia,'*' and in allied condi- 
tions. It is probable, owing to its powerful local action as 
a vasoconstrictor, that abscesses will be caused by subcu- 
taneous injections. 

"If given by the stomach in morphinized individuals it 
should be administered with alcohol in some form, so as to 
increase the rapidity of absorption." 

Pruschinsky, of Warsaw, Russia, saved the lives of 
two persons who had poisoned themselves with opium and 
morphine respectively, by the intravenous injection of Ad- 
renalin. He reported the cases to the local medical society, 
with the result that every physician in Warsaw received 
a notification from the society to the effect that similar 
poisoning cases should be immediately sent to the hospital 
of Dr. Pruschinsky. Pruschinsky thinks Adrenalin should 
be tried in cases of strychnine poisoning. 

By Strychnine. 

Falta and Ivcovic (Berliner klin, Woch,, 1909, xlvi, 
p. 1929), in making experiments on heart stimulants, dis- 



*Minkow8ky and others have found that adrenal extract b of 
value in preventing fatal accidents in chloroform anesthesia in 
animals. 
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covered that Adrenalin had the power to interrupt the 
course of strychnine poisoning in the frog. They found 
that if strychnine (4 drops of a 2-per-cent. solution) were 
dropped on the exposed heart of a frog, thirty seconds 
later irritation evoked convulsions, and the« heart soon 
after stopped in diastole. If four drops of a 1:1000 
Adrenalin solution (Parke, Davis & Co.) were now applied 
to the heart, it began to beat again, continued for thirty 
minutes, and stopped in systole. The Adrenalin also pre- 
vented the occurrence of the convulsions after stimulation. 
It was found that if more than a certain dose of strych- 
nine were given, the Adrenalin would not prevent its action, 
even though its own dose were correspondingly increased. 
That the amount of Adrenalin is of importance is shown 
by the fact that after injection of 4 milligrams of strych- 
nine, 0.6 milligram Adrenalin will save life, but 0.4 milli- 
gram will not. That the action is a physiological and not 
a chemical one is shown by the fact that better results are 
obtained by injecting the Adrenalin about one minute 
before the strychnine than by mixing them beforehand 
and injecting them together. It is immaterial whether or 
not the injections are given in the same part of the body. 
That the antidotal action is not due to delaying the ab- 
sorption of the strychnine was shown by injecting dilute 
solutions in the guinea-pig, so as to form a visible swelling 
under the skin. This fluid was taken up just as quickly 
if Adrenalin were given with the strychnine as if it were 
not. 



PRURITUS. 

Dr. H. Cramer, of Bonn, in Deutsche Med. Woch., 
August, 1903 : 

In an unusual case Adrenalin proved of great service. 
A woman 51 years of age had suffered for several months 
with intense pruritus at the ostium vaginae. The mucous 
membrane was congested to such an extent that the con- 
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dition looked more like a telangiectasis than a simple hy- 
peremia. No relief had followed cauterization with nitrate 
of silver and sulphate of zinc, and applications of acetate 
of lead were equally fruitless of result. Finally a piece of 
cotton batting saturated with Adrenalin 1 :3000 was applied 
to the congested area, producing absolute ischemia in 
about five minutes. The tampon was allowed to remain for 

* 

twenty- four hours, and the treatment was repeated four 
times. Congestion and pruritus disappeared entirely. 



PURPURA FULMINANS. 

R. W. Bemis, M. D., Philadelphia (Medical Council, 
May, 1901), describing a case of purpura fulminans which 
the usual treatment failed to relieve, says : 

"November 6th the gravity of the case became exceed- 
ingly alarming, and dissolution seemed inevitable. The 
child remained in a semi-comatose condition, and marked 
purpuric spots appeared on the scalp, back, chest, abdo- 
men, and extremities. On the hard palate and gums were 
also quite distinct hemorrhagic spots. The child's life was 
hopelessly despaired of, but, on suggestion. Adrenalin 
1 :1000 was administered, one drop three times a day, as 
a last resort. Sodium salicylate, two grains every two 
hours, was also prescribed. Nov. 8th the child's condition 
had noticeably improved, and the treatment was continued. 
Nov. 12th the purpura was fading. Nov. 20th the child 
was improving nicely, and he was discharged, cured, Nov. 
30th." 



PURPURA HEMORRHAGICA. 

G. McGowAN, M. D. (Journal of Cutaneous Diseases, 
February, 1905) describes the case of a man 48 years of 
age who had cardiac hypertrophy with dilatation, dyspnea, 
sclerosis of kidneys and liver, ascites and general dropsy. 
After an unusually distressing night he suddenly developed 
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extensive purpura, which increased for two days until his 
body looked like a great bruise. There were hemorrhages 
from the nose, bowels, and kidneys. Adrenalin Solution 
was given by the mouth and hypodermatically, 10 minims 
every two hours. At the end of twenty-four hours there 
was a marked improvement, cardiac action was steadied, 
and there was no further extension of the purpura. The 
patient lived about four months and had two subsequent 
attacks of purpura with severe asthmatic crises, both of 
which rapidly disappeared under Adrenalin. Since 1901, 
when this case was treated, the writer has employed Ad- 
drenalin in all cases of purpura of whatever form. 

H. G. MacAdam, M. D. (Medical Record, August 22, 
1903), reports remarkable results from the use of Ad- 
renalin in the case of a girl of five who was so far gone 
with purpura hemorrhagica, bleeding from nose, stomach, 
lungs, bowels and kidneys, that the ambulance surgeon 
feared she would die on the way to the hospital. Adren- 
alin 1:1000 was applied to the nose, and 20 drops in a 
tablespoonful of water administered internally. At the end 
of fifteen minutes the child regained consciousness, a little 
color appeared in the cheeks, and the pulse became per- 
ceptible at the wrist. The medicine in 10-minim doses 
was continued for three or four days at intervals of three 
hours, the diet was carefully regulated, and in three weeks 
the child was able to walk abroad with her parents. 

W. F. King, M. D., Jefferson City, Tenn., in Southern 
Practitioner, August, 1903 : 

This case was one of purpura hemorrhagica which iron, 
arsenic and ergot in heroic dosage failed to relieve until 
three days and nights had passed. A second attack came 
on six weeks later. The prescription this time was 10 
drops of Adrenalin Solution in one-fourth of a glass of 
water, every two hours. In eight hours all bleeding had 
ceased and the medicine was discontinued. But twenty- 
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four hours later the symptoms reappeared. Again Adren- 
alin produced the same result as before, and, to prevent 
recurrence, it was continued every six hours for four days, 
then twice a day for two days, then once a day for two 
or three days. 

After treating a purpuric patient, aged 27, for several 
hours with a view of checking the loss of blood from the 
nose, Dr. A. E. Blackburn^ of Philadelphia (American 
Medicine, July 11, 1903), packed the nasal cavity with 
gauze saturated in Adrenalin 1 :2000. The following morn- 
ing free bleeding had ceased, but oozing continued. Dur- 
ing twenty- four hours the patient passed 50 ounces of dark, 
bloody urine, and was in a state of semi-collapse. The 
pulse was rapid, of low tension and fair volume, and the 
skin clammy. Adrenalin in 10-minim doses was given 
every two hours. The subsequent favorable course of the 
case seemed to indicate that the Adrenalin had been given 
to good effect. The ecchymoses did not increase, the 
circulation improved, and the quantity of blood in the 
urine gradually decreased until at the end of a week it had 
entirely disappeared. 

In an alarming case of purpura hemorrhagica, with 
hemoptysis and uterine hemorrhage, Dr. Fred. M. Kinsey 
(Memphis Medical Monthly, May, 1903) prescribed Ad- 
renalin, 1 :1000, in doses of 20 drops every four hours. 
Within twenty- four hours the bleeding from the mucous 
membrane generally had ceased. The case went on to 
complete recovery. 

RHINITIS, see "Coryza" and "Hay Fever." 

SALINE SOLUTION AND ADRENALIN HYPO- 
DERMATICALLY. 

This use of Adrenalin, to raise blood-pressure while 
saline solution is being injected, is recommended by 
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Albert Abrams^ A. M., M. D. (Heidelberg), of San Fran- 
cisco (Medical Fortnightly, July 10, 1903) and Robert F. 
Weir, M. D. (Medical Record, May 23, 1903). The sug- 
gestion was first made by Prof. Crile, whose experiments 
with Adrenalin are described on pages 14-17. 

H. W. Gushing, M. D., Boston, in Boston Medical and 
Surgical Journal, Sept. 8, 1904 : 

Boy of 9; severe attack of appendicitis, with sudden 
onset. Gangrene, perforation, and general peritonitis fol- 
lowed in four days. On the sixth day there was marked 
toxemia, and, the patient being placed in the Boston Gity 
Hospital, operation was immediately done. The intestine 
was found more or less adherent, with collections of pus 
between the loops, and the distal half of the appendix was 
gangrenous. The abdomen was irrigated with salt solu- 
tion, and drained. The patient left the table in bad con- 
dition, and for twelve days was very dangerously ill. 

The author notes particularly the post-operative effect 
of subcutaneous infusion of Adrenalin and salt solution. 
The injections were followed in half to three-quarters of 
an hour by a marked change; the skin would lose its 
cyanotic tinge and become flushed and warm; the facial 
expression improved; the respiration grew fuller and the 
pulse stronger and slower. The injections were repeated 
every twelve hours for twelve days, and seem to have had 
an imporant influence on the recovery of the patient. 
Altogether, 200 to 250 cubic centimeters of the Adrenalin 
and salt solution was injected, by gravity, into the subcuta- 
neous tissue of the front of the chest. The temperature 
of the solution was about 105° F., and fifteen to twenty 
minutes time was consumed in each injection. 

The solution was prepared according to the following 
formula : 

Adrenalin Chloride Solution, 10 Cc. 
Salt Solution, 600 Cc. 
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The Salt Solution (Boston City Hospital formula)* 
consisted of : 

Sodium chloride (NaCl), 9.00 
Calcium chloride (CaQa), O.SO 
Potassium chloride (KCl), 0.10 
Distilled water, 1000.00 

E. J. McKnight, M. D., Hartford, Conn., in the Rail- 
way Surgeon, October, 1903 : 

Patient had been run over by a freight car, and it did 
not seem as though he would survive an operation. 
Adrenalin was used. The right leg was amputated; the 
left leg was laid open and loose pieces of bone were 
cleaned out. A fluidrachm of Adrenalin 1 :1000, diluted 
with a quart of normal salt solution, was injected slowly 
under the skin during and after the operation. "The man 
rallied beautifully. I never saw_ a more satisfactory 
result." 



ff 



See also "Shock and Collapse. 



SCARLATINA. 

W. Stanton Gleason, Newburgh, N. Y,, has found a 
spray of Adrenalin, 1 :5000, of much service in the treat- 
ment of angina in scarlet fever. Septic absorption from 
the fauces is thereby eliminated and favorable effects of 
treatment quickly realized. 

SHOCK AND COLLAPSE. (See also "Collapse/') 

The Medical Sentinel, April, 1909, says : 

In the course of experimentation upon animals by 
Mummery and Symes, these investigators performed a 
number of operations for the purpose of determining what 



*Thi8 formula corresponds almost exactly to that of a solution 
made by adding the contents of one of our Sterile Salt Tubes to 
one liter of distilled or boiled water. The only difference is that 
a liter of the Boston City Hospital preparation contains . Q.06 Gm. 
more calcium chloride.— P., D. & Co. 
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remedies could be employed to combat shock when it was 
once developed. They found that Adrenalin produced dis- 
tinct effects toward raising blood-pressure. As its action is 
transitory it should be given repeatedly, and probably the 
best way is to inject it slowly and continuously into a per- 
ipheral vein in very weak solution (1 :50,000) over a period 
of many minutes. These investigators- also found that 
extract of the pituitary body (Pituitrin), supplied them by 
Parke, Davis & Co., produced a similar effect to that of 
Adrenalin, and they assert that the injection of this sub- 
stance gives the arterioles a tone which prevents the col- 
lapse of the blood-vessels incidental to failure of the vaso- 
motor centres. An important observation is that the intra- 
venous injection of Adrenalin and Pituitrin raises the 
blood-pressure to a greater extent in shocked animals than 
it does in healthy ones; and, again, that the influence of 
Pituitrin is maintained for upward of an hour without 
.producing at any time an excessively high pressure, where- 
as the influence of Adrenalin is much more fleeting." 

B. H. Caswell, M. D., Boston, writing of the Treatment 
of the Accidents of Surgical Anesthesia (Boston Medical 
and Surgical Journal, June 28, 1906), says : 

"When the shock features decidedly predominate I 
agree with Crile and Horsley that no drug is of any use 
except, possibly. Adrenalin. Hypodermatic stimulants are 
contraindicated. There can be nothing done which will so 
augment shock and diminish the chances of recovery for the 
patient as to give any of the nitrite group (amyl nitrite, 
nitroglycerin, sodium nitrite), remedies which are often 
used. They are distinctly vasodilators, and what is needed 
is high pressure, whereas the dilators give low pressure, the 
important feature of shock. Probably some cases that 
would have recovered without treatment have proved fatal 
on account of such medication. 

"You may say that strychnia and the other stimulants 
give inhibition and high pressure through vasoconstriction, 
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but remember that in shock there is a paralysis of the 
vasoconstrictor centre and that this is caused by too fre- 
quent stimulation. Strychnia stimulates the centre exactly 
the same as mechanical and chemical causes, and by giving 
it you try to stimulate a centre already exhausted. This is 
practically sending in the same kind of impulses as pro- 
duced the shock originally. 

"Adrenalin is the only drug to be used in this condition. 
It should be given with saline solution by intravenous 
infusion. The proportions of Adrenalin are one part of 
the 1 :1000 solution in 200 parts of saline solution. 
Give it slowly and at 110" to 115" F. The favorable action 
of Adrenalin in shock is due to the fact that it acts chiefly 
on the muscles and the local nerve apparatus of the ves- 
sels, and not on the vasoconstrictor centre which so badly 
needs rest, thus causing increased blood-pressure. Salt 
solution alone, given intravenously, under the skin, or 
by rectum, is of little or no benefit in cases of shock, as it 
does not raise the blood-pressure. All other stimulating 
drugs, as strychnia, are out of the question for the same 
reason. Digitalis can be ruled out, if for no other reason, 
for its slowness of action." 

H. R. Brownlee, M. D., Director of the Pasteur Insti- 
tute, Cleveland, Ohio, in Therapeutic Notes, November, 
1904: 

Man of 58 ; had had la grippe, and, eager to recover his 
wonted strength, overdid himself in the way of exercise, 
with the result that he became almost totally exhausted. 
Respiration irregular and shallow; heart action so weak 
that the pulse could not be felt. The epiglottis was 
becoming paralyzed, and, dropping back into the throat, 
caused a rattling which convinced the family the patient 
was dying. Two hypodermatic injections of 1-60 grain of 
strychnine, fifteen minutes apart, were given, with no ap- 
parent effect. Then a dose of Adrenalin was administered 
(10 minims of the 1 :1000 solution), and in 8J^ minutes the 
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pulse became strong and regular and the patient was able 
to talk freely. 

Dr. Myrtle contributes to the British Medical Journal 
of April 30, 1904, a report of rapid restoration of cardiac 
tone, with corresponding improvement in associated symp- 
toms, in two cases, both over seventy years of age, by the 
use of Adrenalin in doses of 20 minims every six hours. 
Five doses in one case and three in the other sufficed. 
Before treatment was begun, both , patients were on the 
verge of complete collapse. 

John C. Plain, M. D., house surgeon at Emergency 
Hospital, Buffalo, N. Y., writes: "In my hospital work 
the subcutaneous injection of 10 to 30 minims of Adrenalin 
Solution 1:1000 in a half-pint of salt solution at a tem- 
perature of 105° F. has proved very satisfactory in cases 
of shock." 

Harry H. Everett, M. D., Lincoln, Neb., writes: "We 
have used your Adrenalin since it first appeared, and it 
has proved of the utmost value. Only recently, I think, 
two lives I have placed to its credit — one a typhoid with 
fearful hemorrhage, no pulse, etc., which responded rapidly 
to the use (repeated) of Adrenalin; the other a double 
amputation which was in profound shock both from loss 
of blood and from trauma. This case reacted marvel- 
ously; in fifteen minutes from the time I administered 30 
minims on the tongue the patient was pink, and pulse in 
excellent shape." 

H. J. DupuY, M. D., in New Orleans Medical and 
Surgical Journal, September, 1903 : 

A typhoid patient, aged 20, developed laryngeal tume- 
faction so severe that instrumental intervention was con- 
sidered necessary. Two sprayings with Adrenalin Solu- 
tion (1:1000) at an interval of ten minutes gave decided 
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relief; but the dyspnea reappeared next day, and a high 
tracheotomy was performed. A complication that threat- 
ened to be fatal was bleeding from the lower respiratory 
tract, which occluded the tracheal tube with blood-clots. 
Two hypodermatic injections of Adrenalin 1 :1000, of 15 
minims each, promptly checked the hemorrhage. Next 
evening, however, an even more alarming condition was 
reported : the patient had sunk into profound collapse and 
was scarcely breathing. Adrenalin, brandy and strychnine 
stimulated the heart, and the patient revived. Three days 
later she was out of danger. 

A symposium on the subject of the treatment of shock 
appeared in the December, 1905, issue of the Therapeutic 
Gazette. Among the observations recorded were the fol- 
lowing : 

W. W. Keen, M.D., LL.D., Professor of the Principles 
of Surgery and Clinical Surgery in Jefferson Medical Col- 
lege, Philadelphia: "I believed that strychnine did good 
until I saw the experimental evidence adduced by Crile that 
Adrenalin and salt solution were much better. ... I 
have practically given up the use of strychnine since seeing 
his researches, and substituted Adrenalin for it. So far as 
the clinical observations go, the results have been 
satisfactory." 

E. E. Montgomery, M.D., Professor of Gynecology in 
Jefferson Medical College: **In profound shock, from one 
to three pints of a 1-per-cent. solution of sodium chloride 
to which a drachm of 1 :1000 solution of Adrenalin chlo- 
ride has been added should be slowly run into the vein." 

Edward Martin, M.D., Professor of Clinical Surgery, 
University of Pennsylvania: "Immediately before anes- 
thesia the spraying of the nose and throat with 1-per-cent. 
cocaine in 1 : 10,000 Adrenalin chloride in normal salt solu- 
tion is of distinct service in lessening or entirely doing 
away with the primary discomfort and laryngeal irritation 
incident to the first few inhalations, and preventing the 
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accumulation of mucus in the throat. ... If there has 
been no bleeding, or so little as to have played no part in 
the condition of shock, neither hypodermoclysis nor intra- 
venous injection is likely to be of service excepting as a 
means of favoring elimination. . . . The only drug which 
seems to have a distinct effect in desperate cases is 
Adrenalin chloride. This to be effective must be given 
intravenously and in extreme dilution (1 part Adrenalin 
to 20,000 of normal salt solution) and allowed to flow 
freely into a vein. It is transitory in its effect and may 
have to be repeated. This may be done for 12 to 24 hours 
through a cannula left in the vein." 

J. Chalmers DaCosta, M.D., Professor of the Prin- 
ciples of Surgery and Clinical Surgery in Jefferson Medical 
College: "Adrenalin in small amounts given hypodermat- 
ically is, I believe, extremely transitory in action, and 
therefore perfectly futile; but when administered intra- 
venously with salt solution and given very slowly and 
gradually for a considerable time, I think it is a remedy 
of the very highest value." 

SNAKE-BITE. 

J. D. Hooker, M.D., Alice, Texas, in Texas Medical 
Journal, September, 1903: 

Two hours after being bitten by a rattlesnake, the vic- 
tim, a 10-year-old boy, was seen by Dr. Hooker, who 
dressed the wound and injected hypodermatically 8 minims 
of Adrenalin Solution 1 :1000 and 1-30 grain of strychnine 
sulphate, repeating the dose four hours later. Next day 
the patient was much improved, and in a short time was 
entirely well. 

R. Menger, M.D., San Antonio, Tex., in Texas Medical 
Journal, January, 1905 : 

A young Mexican had been bitten on the dorsum of 
the foot by a water-moccasin; a ligature had been applied, 
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and the foot was badly swollen when seen by the Doctor, 
two hours after the wound was inflicted. Potassium per- 
manganate was injected inside the wound, incisions were 
made to allow accumulated blood and serum to escape, and 
20 drops of Adrenalin 1 :1000 was injected deep into the 
subcellular tissues near the site of injury. A permanganate 
dressing being applied, the ligature was removed. Imme- 
diately the pulse, which had been hardly perceptible, began 
to improve. Two hours later another injection of 10 
drops was given, and % grain of morphine to insure rest. 
Next day the patient was very much better, and there was 
no tendency to swelling of the limb as there usually is in 
patients treated without Adrenalin. 

Aug. D. Ferguson, M.D., Dallas, Texas, is of the opin- 
ion that, until antivenin or some other potent remedy is 
produced, our main reliance in treating snake bites of all 
kinds lies in the early and careful administration of Adren- 
alin Chloride Solution in conjunction with other remedies. 
He gives the particulars of a case under his own care as 
follows {Texas Medical News, November, 1906) : 

"A. v., Mexican, aged 43, was bitten on the right hand 
by a large diamond-back rattler. He was lifted into a 
wagon and brought to my office, a distance of about a 
mile. Treatment was begun immediately by giving a large 
draught of whiskey, one-half grain of morphine for the 
pain, ten drops of Adrenalin Chloride Solution 1 :1000 in 
normal salt solution, and 1-20 grain strychnine sulphate 
hypodermatically. Four deep incisions were made in the 
dorsum of the hand and many injections of a saturated 
solution of potassium permanganate, followed by cupping 
glass with air-pump attachment. The injections of Adren- 
alin Chloride Solution and morphine were repeated many 
times during the afternoon. On the fifth day the swell- 
ing and ecchymosis began to disappear, and by the four- 
teenth day had entirely gone." 
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SPASMODIC CROUP. 

Dr. N. C. Trew, of Los Angeles, writes to the Southern 
California Practitioner for May, 1909, as follows : 

"I wish to call attention to a use of Adrenalin chloride 
which may be new to some of your readers, as I fail to find 
any mention of it in medical literature — I refer to its use 
in croup. I have recently had occasion to treat four cases 
of this troublesome ailment, and in all of them have had 
prompt success with a 1 : 10,000 spray of this remedy. I 
tried it first in two cases of spasmodic croup, in which it 
proved most satisfactory, but I was rather doubtful as to 
its efficacy in cases of diphtheric laryngitis; the result, 
however, in two severe cases more than justified its use. 
I realize that four cases do not furnish sufficient data from 
which to draw definite conclusions, but the relief was so 
marked that I feel justified in recommending its trial — 
even in diphtheric cases; not, of course, to the exclusion 
of antitoxin, but as a valuable remedy to use until the anti- 
toxin has time to act." 

STRICTURE. 

Stricture, with erosion of mucous membrane and per- 
sistent grayish-white discharge in a gonorrheic whom eight 
months' internal treatment, injections, etc., had failed to 
cure, was promptly benefited by Adrenalin, 1 :8000, placed 
in the prostatic urethra by means of a catheter and pipette, 
and daily injections of a 1 :20,000 solution — the physician 
in charge being Dr. J. G. Duncan son (British Medical 
Journal, Feb. 21, 1903). The prostate was subsequently 
bathed two or three times with Adrenalin 1 :1000, 30 minims, 
and half-drachm doses of Saw Palmetto and Santal were 
given three times a day. Recovery was apparently com- 
plete. 

Dr. Kailos Chunder Bose, of Calcutta, says {Thera- 
peutic Notes) : "Injection of the solution of Adrenalin. 
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preceded by injection of cocaine and quinine, often works 
wonders in cases of organic and impermeable stricture. 
In my practice it has on more than one occasion saved the 
patient from undergoing a serious operation." 

In very narrow strictures the application of a few drops 
of Adrenalin 1 :1000 at the tip of a rubber catheter may be 
expected to reduce the swelling of the mucosa and mate- 
rially facilitate the introduction of the sound. In the 
difficult catheterization of hypertrophied prostates, a pre- 
liminary instillation of one to two cubic centimeters into 
the prostatic urethra is said to be of great advantage. Re- 
ports have been made on this use of Adrenalin by Dr. 
Howard of Vicksburg, Miss., Dr. Steiner of Bluffton, 
Ohio, Dr. Von Frisch of Vienna, and others. 

TABES. 

La Semaine Medicate (1909, No. 2, p. 20) contains a 
statement to the effect that Dr. Roehmer has employed 
Adrenalin with good results in five cases of tabetic crisis. 
In three of these the crises were of a gastric nature, in one 
case a rectal crisis, and in the fifth case a laryngeal crisis 
with a gastric complication. In the gastric crises the 
Adrenalin was administered per os; in the rectal crisis, 
after irrigation, per rectum, three times a day. Disappear- 
ance of pain, nausea and vomiting was observed in four 
of the five cases, beginning fifteen to thirty minutes after 
the Adrenalin was administered, and continuing for several 
hours. In the fifth case there was also a mitigation of all 
the symptoms, but the patient was dissatisfied and de- 
manded an injection of morphine, with the action of which 
he was familiar. 

TONSILLAR HYPERTROPHY. 

R. W. Seay, M.D., New Orleans, La., writes us: 
"Miss B., aged 17, had diphtheria three years ago, and 
ever since has had some discomfort in breathing and 
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swallowing on account of a chronic enlargement of both 
tonsils. I prescribed the compound tincture of iodine, 
which was to be applied to each tonsil morning and even- 
ing. I also directed that Solution Adrenalin Chloride be 
applied daily, at noon. An examination a few days later 
showed a perceptible diminution in the size of both ton- 
sils and the patient was evidently more comfortable in 
every way. I then discontinued the use of the iodine upon 
the tonsils and applied it below and behind each ear, 
while the Solution Adrenalin Chloride was applied to the 
tonsils three times daily. The tonsils, a month after the 
first treatment, presented a normal appearance, and the 
patient was delighted with the result." 

F. Elbert Davis, M.D., M.R.C.S. (Eng.), New York, 
states that in tonsillar hypertrophy it is an excellent plan 
to swab the enlarged glands regularly with Adrenalin 
Solution. In quinsy the tonsils should be painted with the 
same preparation. 

TONSILLITIS. 

Dr. Ferri Ferruccio, Milan, Italy, reports splendid 
results from the local use of Adrenalin in a case of acute 
tonsillitis in which there was considerable hyperemia of the 
gland and the surrounding parts. The hyperemia com- 
pletely disappeared, and the local effect of the drug was 
easily maintained by its repeated application. He firmly 
believes that the course of the attack was shortened by the 
use of Adrenalin. Dr. Ferruccio placed some Adrenalin 
Chloride Solution in the hands of Doctor Biaggi, Director 
of the Rhino-Laryngologic Department of the Polyclinic, 
for comparison with suprarenal extract, which he had em- 
ployed for a long time. Doctor Biaggi reported that he at 
once observed the superiority of the Adrenalin and its more 
rapid action, and that he is now able to operate in cases 
in which formerly operation would have been inadvisable 
owing to hemorrhage. 
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Dr. John J. White, New York City, reported to the 
Medical Review of Reviews, August, 1903, the prompt 
action of Adrenalin applied in dilute solution to his left 
tonsil, which was swollen as large as a walnut, causing him 
intense pain and a fever of 102°. In about eighteen hours 
the swelling had entirely disappeared. 

TYPHOID FEVER, see ''Hemorrhage in Typhoid 
Fever/* page 7J. 

URETHRAL SECRETIONS. 

S. Leon Cans, M.D., Instructor in Geni to-Urinary Sur- 
gery and Venereal Diseases in the Medico-Chirurgical Col- 
lege, Philadelphia, employs Adrenalin in various genito- 
urinary conditions where restraint of mucous secretions is 
a desideratum. He specifies the following (Philadelphia 
Medical Journal, Dec. 13, 1902) : (1) Cases of mucous or 
muco-purulent discharge; (2) urine showing mucus or flat, 
scaly shreds and mucous shreds; (3) when endoscopic 
examination shows granular patches or superficial scler- 
oses; (4) when the microscope shows pus-cells, epithelial 
cells, or mucus without gonococci, with or without other 
microorganisms. This applies to both the anterior and 
posterior urethra. The cases selected by the writer have 
been of the most obstinate character in their resistance 
to other drugs. The application of Adrenalin Solution in 
the urethra is, he says, painless, and will cause a cessation 
of mucous secretion by producing contraction of the 
blood-vessels. 

URETHRITIS. 

Max Huhner, M.D., New York, writes (New York 
Medical Journal, Jan. 30, 1909) : 

"Adrenalin chloride is an excellent a^ent, that can be 
used at all times in place of silver nitrate, and at times in 
place of cocaine. It has an analgesic and soothing effect 
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on the urethra. I have used it mainly in connection with 
endoscopic work when oozing of blood interfered with 
good vision ; 15 or 20 drops poured into the endoscope stops 
the oozing and makes examination possible. It is also good 
to apply with a cotton applicator to ulcers or granulations 
in the urethra. I have also used it with good results as an 
injection in extreme congestions of the prostatic urethra. 
In one case in which intravesical irrigation caused much 
pain and irritation I hit upon the scheme of injecting 
Adrenalin solution into the posterior urethra, and then, 
after ten minutes, giving the irrigation. It worked like a 
charm, giving a comfortable, soothing effect and doing 
away with the pressure symptoms. I have given as much 
as one drachm without noticing any bad or poisonous 
effect whatever." 



UTERINE EROSIONS. 

Dr. H. Cramer, Bonn, in Deutsche Medmnische Woch- 
enschrift, August 20, 1903 : 

"Preparatory treatment with Adrenalin greatly dimin- 
ishes the number of cauterizations necessary in catarrhs 
or erosions, thus greatly diminishing the duration of treat- 
ment. The action of Adrenalin after currettement is 
remarkable. A 1 :2000 solution kept in contact with the 
uterine walls by means of an applicator for one or two 
minutes will check the hemorrhage so thoroughly that the 
cavity may be inspected as far as the fundus with a proper 
illumination through the dilated cervix. Cauterization fol- 
lowing curettement under these circumstances is naturally 
more effective than when the caustic comes in contact 
everywhere with exuding blood." The author points out 
the great advantage of maintaining bloodlessness in the 
uterine cavity during vaporization of the wound ; the steam 
is thus permitted to act more intensely and more uniformly 
than it otherwise could. The failure of vaporization may 
be often due to a previous failure to properly cleanse the 
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uterine cavity owing to the constant flow of blood — ^now 
amenable to the action of Adrenalin. 



VARICOCELE. 

A well devloped case of varicocele, in the practice of 
R. J. Teeter, M.D., Villa Nova, Ont, was treated by sub- 
cutaneous injection of 15 minims of Adrenalin 1:1000. Dr. 
Teeter writes that a week later the varicocele had dimin- 
ished to a small ridge of vessels, hardly distinguishable. 

VOMITING OF PREGNANCY. 

Stephen Rebaudi, of Bossi's clinic at Genoa (Centralbl. 
fur Gyndk., No. 44, 1909), after referring to the good 
results obtained from the use of Adrenalin by local appli- 
cation to the nasal mucous membrane, in the treatment of 
vomiting during pregnancy, by Freund, Zanfrognini, Sil- 
vestri, Chidichimo, and others, narrates the case of a 
woman who, during her first pregnancy, suffered various 
unpleasant disturbances. The last menstruation took place 
on October 25, 1907, and was not so free as the previous 
ones. After about a week the pregnancy disturbances com- 
menced, and gradually increased in intensity. The symp- 
toms were a general feehng of indisposition, of extraordi- 
nary tiredness, of asthenia of the muscles, disinclination to 
follow her usual domestic occupations, melancholy, and an 
exaggerated feeling of worry. In addition to this the 
patient suffered from frequent headaches, vasomotor dis- 
turbances, reduction of appetite, slow and difficult digestion, 
chronic constipation, ptyalismus. From November 27 on- 
ward all these symptoms became worse. The vomiting was 
more frequent, so that the patient had to have medical help. 
An improvement occurred after the use of the usual rem- 
edies indicated in these circumstances, but the attacks of 
vomiting recurred and very violently. Various remedies 
were tried, but without success, and the vomiting became 
extremely frequent, so much so that the patient could not 
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even keep a drop of water down. Nutrient enemas and 
soothing cures per rectum were all of no avail, and after 
consultation with a specialist it was decided to interrupt the 
pregnancy. At this stage the author was called in to oper- 
ate, but he obtained the permission of the family to try his 
treatment. The nutrient enemata were continued and 
Adrenalin solution 1 :1000 (Parke, Davis & Co.) prescribed 
— ^20 drops to be taken daily, 10 in the morning and 10 in 
the evening. After two days the continuous vomiting dis- 
appeared, and gradually the single attack of vomiting grew 
less. On the sixth day from the commencement of the 
cure the choking sensation and the morning sickness had 
entirely disappeared ; at the same time the general condition 
of the patient was considerably improved. On the eleventh 
day the daily Adrenalin dose was reduced to 10 drops. On 
the twentieth day the general condition of the patient 
seemed perfectly satisfactory, appetite excellent, digestion 
perfect, bowels regular, weight increasing; the patient was 
able to attend to her domestic work and to go out again. 
The uterus regularly increased in volume. Toward Febru- 
ary 25th there was some nausea, with choking sensation, 
headache, and slight vasomotor disturbance ; all these symp- 
toms disappeared after five 10-drop doses of Adrenalin 
solution. — British Medical Journal, Nov. 20, 1909. 



ADRENALIN IN DIAGNOSIS. 

Of Eye A£Fections. 

Dr. E. Martinet (La Presse Medicate, April 25, 1903) : 
"In extreme ocular hyperemia one or two drops of 
Adrenalin give rapid and exact results, making it com- 
paratively easy to differentiate between simple conjunctival 
affections and granular, pustular or amyloid degenerations. 
In iritis, for example, the conjunctional hyperemia would 
be the first to disappear, and then for several seconds there 
would persist alone a deep hyperemic circle around the 
cornea, characterizing the inflammatory process from the 
site of the iris; if on the other hand this deep hyperemia 
is localized to a point in the sclerotic, one has to deal with 
episcleritis." 

Dr. Darier (quoted in American Journal of the Medical 
Sciences, August, 1904) states that a simple injection of 
Adrenalin into the tear-duct renders catheterization un- 
necessary, as it does away with the stenotic action of the 
mucous membrane. He adds that when eserine or atropine 
fails in its action upon the pupil a combination with 
Adrenalin obviates the difficulty. Dr. Darier thinks that 
after iridectomy the use of Adrenalin may be followed by 
hemorrhage into the anterior chamber. 

Clarence Payne Franklin, M.D., ophthalmologist to 
Garretson Hospital, etc., consulting ophthalmologist to the 
Charity Hospital, Philadelphia, writing of "The General 
Practitioner as a Temporary Ophthalmologist," in the Ther- 
apeutic Gazette for July, 1905, says that when a foreign 
body is found in the eye and is not easily removable a few 
dropsof a4-per-cent. solution of cocaine should be instilled, 
the instillation repeated in five or ten minutes, and fol- 
lowed by a drop or two of Adrenalin Solution, full strength. 
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to blanch the conjunctiva: "a foreign body is thus readily 
seen which would otherwise in many cases be masked by 
the congestion of the mucous membrane." After removal 
of the foreign body it is recommended that the eye be 
washed with a saturated solution of boric acid, and another 
drop or two of Adrenalin Solution instilled. 



Of Throat Affections. 

Dr. SuAREZ DE Mendoza, in Le Pr ogres Midical, April 
25, 1903: 

"A simple application of Adrenalin 1 :1000 is enough to 
determine if the intense redness is produced by an acute 
catarrhal inflammation or whether it is of a more severe 
phlegmonous type. In the first case the application causes 
the redness to completely disappear; in the second it only 
helps to slightly mitigate it." The same principle applies in 
the diagnosis of laryngeal inflammations affecting the vocal 
organs. 



Of Middle-ear Disease. 

The same author reminds us that in middle otitis with 
severe myringitis, when the doctor is not very well accus- 
tomed to examining the drum of the ear, Adrenalin, by 
relieving local congestion of the membrane, makes the 
malleus visible and allows one to distinguish between true 
red tissue and a neoplasm. In obstruction of the Eustachian 
tube a few drops of Adrenalin 1 :1000 injected through 
Itard's probe allows one to know if the obstruction be due 
to stenosis or to a catarrhal salpingitis. In the latter case 
the diagnosis is immediately made, not only objectively 
through the opening up by the passage of water through 
the tube, but also subjectively by the enormous relief felt 
by the patient in the matter of deafness, buzzing, head- 
ache, and sensation of fullness about the ear, 
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Diagnosis of Nasal Obstruction. 

Dr. SuAREZ DE Mendoza, in Le Progres Medical, April 
25, 1903 : 

By applying Adrenalin 1 :5000 and cocaine, and five 
minutes later Adrenalin 1 :1000, the location and dimensions 
of an enormous nasal polypus were so clearly made out 
that the growth was removed at a single stroke, whereas 
without Adrenalin the operation might easily have required 
ten. In diagnosing septal deviations and spurs much per- 
plexity is avoidable by the same means. The author states 
that in one patient insufflation of a solution of Adrenalin 
and cocaine produced such retraction of tissues that simple 
inspection was sufficient to show the presence of sphenoidal 
subacute sinusitis, which was then treated by thorough 
cleansing to complete recovery. Dr. Mendoza describes a 
case of calcareous concretion formed in the nostril as a 
consequence of a small piece of sponge having been left 
there six months before. The case was referred to the 
Doctor by a younger colleague, who, it is remarked, could 
have readily diagnosed it if Adrenalin had been at his 
disposal. In varix of the septum, showing uniform red- 
ness, the use of Adrenalin brings out the course of the 
vessels and enables the operator to remove the cause of 
nasal hemorrhage without injury to normal tissue. 

Of Bladder Disease. 

Prof. A. Von Frisch, in Wiener Klin. Woch., No. 31, 
1902, commends the use of Adrenalin in cases of vesical 
hematuria to aid in the making of cystoscopic examinations. 
He fills the bladder with 100 to 150 cubic centimeters of 
Adrenalin solution 1 : 10,000, allowing it to remain three or 
four minutes before beginning the irrigations. By taking 
this precaution he has avoided all hemorrhage, or else it 
was so slight that the clearing up of the contents of the 
bladder was readily effected and the cystoscopic examina- 
tion could be executed with perfect success. 
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Diagnosis of Genito-urinary Diseases. 

Baratrina (Annates des Maladies des Organes Genito- 
Urinaires, No. 11, 1903; Medical Sentinel, August, 1903) 
suggests Adrenalin as a most useful application for assist- 
ing in the diagnosis of the source of blood in the urine. 
Thus, if after a vesical instillation in a case of hematuria 
the urine remains clear it is evident that the blood must 
have been of vesical origin. Moreover, even a temporary 
hemostasis is of great service in making cystoscopic exam- 
ination. 



ADRENALIN WITH COCAINE OR 

EUCAINE. 

For Anesthetizing Inflamed Tissues. 

E. FoiSY (La Presse Medicale, March 25, 1903) com- 
bines Adrenalin with cocaine hydrochloride in varying 
proportions for the production of local anesthesia in in- 
flamed tissues. The pain of felons and boils is eased by 
injecting with Adrenalin 1 :3000 and cocaine 1 :100 — in other 
words, four or five drops of Adrenalin Chloride Solution 
in fifteen drops of a 1-per-cent. solution of cocaine hydro- 
chloride. For larger incisions and the removal of morbid 
tissues he uses larger quantities of weaker solutions — e. g., 
Adrenalin 1 :25,000, cocaine 1 :200. 

For infiltrating according to Schleich, Dr. H. Braun 
{Berl. Klin., January, 1904) finds that a solution of cocaine 
of 0.01 per cent., with 3 to 5 drops of Adrenalin solution 
(1 :1000) to each 100 Cc, is absolutely sufficient. He points 
out that an inflamed region should never be directly infil- 
trated, but one should always make a circular infiltration. 

M. RiBALLiER {British Medical Journal, October 22. 
1904) observes that a mixture of Adrenalin and cocaine 
acts well upon inflamed tissues, whereas cocaine alone has 
little action. He has not met with any respiratory trouble or 
nervous symptoms as a consequence of the injection. He 
advises the following proportions: Cocaine hydrochloride, 
0.5 per cent, 10 Cc. (160 minims) ; Adrenalin (1:1000), 10 
minims. The toxicity of the mixture is said to be nine or 
ten times less than that of cocaine alone. Similar pre- 
cautions to those for the injection of cocaine alone must 
be employed. The author says anesthesia by this method 
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is indicated in all minor surgical opersCtions, particularly 
those involving inflamed tissues, but contra-indicated in 
infants requiring more than 10 Cc, in cardiac insufficiency, 
and especially in those suffering from angina pectoris lest 
the rise in blood-pressure should determine an anginal crisis. 



In Dentistry. 

H. Braun (Berliner Klinik, January, 1904) says Adren- 
alin is an important means of delaying the absorption of 
cocaine and thus enhancing its anesthetic effect. On the 
mucous surface, he says, the drug does not act toxically; 
he recommends a solution of the strength of 1 : 10,000, 
pointing out that very weak solutions of cocaine will have 
the same anestheic effect combined with Adrenalin as strong 
solutions without it. For extraction of teeth Braun recom- 
mends 0.01 to 0.015 gramme (one-sixth to one-quarter 
grain) of cocaine in from 1 to 2 Cc. (15 to 30 minims) 
of saline fluid, with the addition of from two to five min- 
ims of Adrenalin solution, 1:1000. Half of this is injected 
behind the tooth and half in front of it, about the level of 
the fang, and as near the periosteum as possible. No mat- 
ter how bad the condition of the tooth, with this injection 
one will be able to extract it without pain. 

Adrenalin and cocaine applied to prepared cavities will, 
according to Dr. J. J. E. DeVries, of Amsterdam, Holland, 
Dr. Clyde Davis, of Lincoln, Neb., and other dental prac- 
titioners, enable the operator to excavate pulp without any 
pain whatever. The tendency to hemorrhage is also 
materially lessened. 

In Nasal Operations. 

A. Stanley Green, M. B., B. S., Lincoln, Eng., in 
British Medical Journal, May 10, 1902 : 



124 Adrenalin with Cocaine* etc. 

Woman of 50; right naris occluded by hypertrophied 
turbinate. Application of cocaine 10 per cent, and Adrenalin 
1 :5000 rendered the indicated surgical operation bloodless, 
though considerable oozing occurred later. There was no 
ocular pain, lacrimation, restlessness, suffocating sensation, 
or rapid pulse — all of which were present when the same 
patient's nose was cocainized without Adrenalin. 

In another case of nasal stenosis, observed by Dr. Green, 
10 per cent, cocaine and 1 :5000 Adrenalin were applied, 
and a piece an inch long was removed from the deflected 
septum, without hemorrhage at the time, and with only 
slight hemorrhage during the rest of the day. After the 
operation the nose was plugged with gauze soaked in 
iodoform emulsion. Next day, when the plug was re- 
moved, there was no bleeding. 

Marcel Lermoyez, M. D., pathologist to the Hospital of 
Ste. Antoine, Paris, wrote as early as July, 1902 (La Presse 
Medicate) : "Already on several occasions, with only the 
assistance of cocaine and Adrenalin, I have been able to 
correct deviated septa without more effusion of blood than 
if I had made simple examinations; I have been able to 
scrape right down to the base of an ulcer of the nasal 
mucous membrane; only yesterday I executed without any 
other serviette than the patient's handkerchief a removal of 
the inferior turbinated bone — an excellent operation, which, 
however, one often hesitates to perform for fear of certain 
copious hemorrhages. All the rhinologists who have tried 
Adrenalin are astonished and thoroughly satisfied. Cocaine 
and Adrenalin assist each other. Their simultaneous em- 
ployment may thus be summarized: no pain, no blood. 
The preventive hemostatic power of Adrenalin has earned 
for it the name 'the alkaloid of Esmarch's bandage.* " 

D. Braden Kyle, M. D., Clinical Professor of Diseases 
of the Nose and Throat in Jefferson Medical College^- 
Philadelphia, in Therapeutic Gazette j July, 1902: 
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In the nose a pledget of cotton saturated with a 2-per- 
cent, solution of cocaine should be allowed to remain in 
contact with the tissues not longer than two minutes, and 
its use should be immediately followed by the similar 
application of Adrenalin solution. Prior to operative pro- 
cedures the 1:1000 or the 1:2000 solution should be em- 
ployed; for the relief of local congestion the 1:10,000 will 
give the most satisfactory results. The Adrenalin pledget 
should be left in contact with the tissues for ten to fifteen 
minutes, depending upon the result desired as well as the 
amount of swelling to be reduced. 

In Removal of Adenoids. 

For the removal of adenoid vegetations Dr. McFarlane 
(Canadian Practitioner, June, 1909) sprays the vault of the 
pharynx with a 1 :5000 solution of Adrenalin containing 5 
per cent, of chloretone, the result being all that could be 
desired. Except in the case of very small children he 
never uses a general anesthetic, thus obviating one of the 
grave dangers attending these operations, the obtunding 
action of the chloretone being quite sufficient in the major- 
ity of cases to render them practically painless. Cocaine is 
occasionally used in 3-per-cent. solution applied by a swab 
to the pharyngeal vault, when the patient is over twelve 
years of age. 

In Tracheotomy. 

In a discussion of the fatal results of operations upon 
the nose and throat (Transactions of the American Laryn- 
gological Association for 1904) Clement F. Thiesen, M.D., 
Albany, N. Y., called attention to the value of Adrenalin- 
cocaine solution in tracheotomy. He recommends (Laryn- 
goscope, September, 1905) equal parts of 0.5 per cent, 
cocaine and 1:10,000 Adrenalin, making the cocaine in the 
mixture 0.25 per cent, and the Adrenalin 1 :20,000. The 
solution should be kept under a 1 :1000 solution of bichlo- 
ride until it is drawn into the syringe. It is only necessary 



126 Adrenalin with Cocaine, etc. 

to inject a few minims at different points along the line of 
the proposed incision. "It is an ideal solution for 
tracheotomies in adults, in cases where the operator can 
take his time." 

In Operations upon the Skull. 

The Journal of the Michigan State Medical Society, 
quoting from the Centralblatt fUr Chirurgie, 1904, No. 9, 
says Heidenhain had very satisfactory results in two cases 
of trephining by the use of Braun's method of local anes- 
thesia. In both operations a large piece of the skull was 
resected, and the incision, chiseling, etc., were entirely 
painless. Braun's solution consists of: Cocaine hydro- 
chloride, 1 grain; distilled water, 2J/^ fluidrachms; Adren- 
alin, 1 :1000, 15 drops. Fifteen drops of this solution in- 
jected into the subcutaneous tissue is sufficient to anesthetize 
in half an hour an area the size of half a dollar. This 
anesthesia will last for hours. Injection of the solution 
directly on the bone renders it and the dura mater insen- 
sible in 30 to 45 minutes. It seems that the addition of 
Adrenalin enables one to use more cocaine without causing 
cocaine intoxication than, could be used alone. Heidenhain 
also guards against cocaine intoxication by keeping the 
patient in a horizontal position during the operation and 
for an hour afterwards, and gives strong coflFee with 
whiskey as an antidote. 

In Various Surgical Operations. 

John Leshure, M. D., New York, in New York Medical 
Journal, Feb. 6, 1909 : 

"A solution made by dissolving 1 Gm. of cocaine hydro- 
chloride in 1 Cc. of a 1 :1000 solution of Adrenalin chloride 
contains about 55 per cent, of cocaine by volume. . The 
diluting effect of the mucous membrane secretions must be 
borne in mind when cocainizing the upper air-passages; 
the cotton-wound applicators should be frequently changed 
and freshly charged with the solution. Before beginning to 
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operate, one should test every part of the field with a probe 
to determine whether anesthesia is complete. The writer 
had a number of patients who were idiosyncratic to cocaine 
and showed symptoms of cocaine poisoning when the nose 
was packed with cotton pledgets wet with a 10-per-cent. 
solution of the drug. The same individuals were cocain- 
ized on diflFerent occasions with the strong cocaine-adrenalin 
solution; in no instance was there any indication of poison- 
ing, while the anesthesia was complete and lasted for two 
hours. 

"Freer's method of swabbing the membrane with cotton- 
wound applicators moistened in Adrenalin and then passed 
through powdered cocaine gives very complete anesthesia, 
but the one I am describing has a distinct advantage inas- 
much as the percentage strength of the anesthetic is accur- 
ately known, and no loose crystals can be drawn in with 
the patient's breath to points beyond the operative field. 
Nausea is a troublesome complication, but can usually be 
relieved by inhaling a few drops of the aromatic spirit of 
ammonia sprinkled on a napkin." 

Fermin Martinez, M. D., Monterey, Mex., Division 
Surgeon of the Mexican Central Railway, says (Railway 
Surgical Journal, February, 1906) : "Ten years ago I 
devoted a great deal of my time to railway surgery, in 
which one has to resort frequently to chloroform. In the 
last two years or so I have rarely used chloroform, using 
Adrenalin instead, in some cases combined with cocaine. 
Before I knew of Adrenalin I used a mixture of cocaine 
and morphine, which serves very well as an anesthetic in 
minor operations. At present I prefer the combination of 
Adrenalin and cocaine, by means of which I achieve anes- 
thesia and guard against hemorrhage at the same time. 

"The mixture I resort to in all minor operations as well 
as crushes of greater gravity is the following: 

Cocaine hydrochloride, 0.10 gramme. 
Sodium chloride, 0.10 gramme. 
Adrenalin solution (1:1000), 10 drops. 
Sterilized water, 15 grammes. 
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"The hypodermatic needle is inserted near the wound, 
or within a radius of one-tenth of an inch, at first super- 
ficially, then deeper. When the operation is over it is seen 
that the hemorrhage, if any existed, has stopped. Five to 
seven minutes are allowed to elapse, and the operation is 
commenced. I have amputated many fingers, even to one- 
half the hand, and operated on many crushed hands and 
feet, without any other anesthetic, the patient looking on. 
I consider ligation of the small vessels unnecessary, as the 
hemorrhage ceases after the injection of the Adrenalin." 

Gilbert J. Arnold, F. R. C. S., Honorary Surgeon, Tor- 
bay Hospital, Torquay, in British Medical Journal, March 
23, 1907: 

"In 1899, Schleich of Vienna introduced infiltration anes- 
thesia. Next to the pioneer work of Schleich and the dis- 
covery of other agents less toxic than cocaine, the advance- 
ment of local anesthesia is probably most indebted to Dr. 
Takamine, the discoverer of Adrenalin. Braun of Leipzig 
first suggested the addition of this substance to solutions 
used for infiltration anesthesia. The essential desiderata of 
such solutions may be summarized under three headings : 

"1. The percentage of the active agent contained in the 
solution must be sufficiently high to render the fluid efficient 
as an anesthetic, but the total quantity of fluid infiltrated 
from beginning to end of an operation must contain an 
amount of the active agent insufficient to give rise to toxic 
results. As a corollary, it follows that solutions of cocaine 
are inadmissible unless only a small quantity of fluid be 
required, since it is not safe to inject more than about 
one-fourth grain of this substance. 

"2. The solution must be sterile, which is nearly equiv- 
alent to saying that its active agent should be capable of 
being boiled without impairment of its anesthetic property. 
[Adrenalin-cocaine solutions may be heated to the boiling 
point for a minute or two without appreciable injury, as 
may also the liquid Codrenin, but no attempt should be 



Adrenalin with Cocaine, etc. 129 

made to keep them for any length of time afterwards. — 
P., D. & Co.] 

"3. The third essential of the solution on which stress 
must be laid concerns its physical and physiological fea- 
tures. It must be as nearly as possible isotonic with the 
tissues. 

"A Manifest Gain. — The addition of Adrenalin chloride, 
in the proportion of 1 part in 100,000, is a manifest gain. 
It acts as a powerful capillary hemostatic, blanching the 
tissues, delaying the local circulation and consequent ab- 
sorption of the anesthetic; its action is consequently pro- 
longed, and much less solution is needed. Solutions con- 
taining Adrenalin must be freshly prepared, as exposure 
to air causes oxidation, the solution turns a brownish 
color, and the properties of the Adrenalin are lost. 

"The line of incision having been marked out by the eye, 
a probe is dipped in liquid phenol and the adhering droplet 
transferred to the skin at the point where the incision is to 
commence. Minute carbolic droplets are similarly placed 
at intervals of J^ inch along the whole line of the intended 
incision and in fact a little beyond both of its extremities. 
The phenol droplets indicate the point of insertion of the 
needle and serve to sterilize and anesthetize the skin, so 
that the patient does not feel the pain of insertion. The 
operator then proceeds to infiltrate the dermis, the needle 
being inserted nearly parallel with the surface at its aper- 
ture, pointing upwards. The little pale wheals which are 
thus made to appear at intervals of half an inch by this 
process of edematization of the skin overlap each other 
at their contiguous margins. If these wheals are not seen, 
it shows that the solution has not been injected ender- 
matically, but has entered hypodermatically, and the injec- 
tion should be repeated, for, unless this artificial edema of 
the dermis is produced, the patient will feel as pain the 
cut of the knife. Within two minutes the skin may be 
freely divided with absolutely no pain, and the deeper tis- 
sues are then methodically infiltrated, after which the 
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operation is proceeded with. Slight pauses are necessary 
from time to time to allow the infiltrating medium time to 
act on the nerve branches and their terminations. The 
slight additional time taken up by the operation is of no 
moment from the point of view of the welfare of the 
patient, and the operator is free from the anxiety which 
the element of time carries with it in operations under 
general anesthesia. 

"Advantages of the Method. — To operate on a conscious 
patient is often undoubtedly to impose on the subject a 
certain degree of strain and fear, but in patients who are 
not acutely ill at the time, even in nervous and highly 
strung individuals, the objection to infiltration anesthesia 
on this score is of surprisingly little moment, and it is a 
pleasure to observe such patients comfortably enjoying a 
meal immediatiely on their return to bed. As a further 
set-off to this objection, the great and not altogether un- 
reasonable dread of a general anesthetic, which exists so 
prominently in a large proportion of patients, is to be 
borne in mind. 

'Infiltration anesthesia occupies an unimportant position 
in the surgery of today, at least in this country. In the 
surgery of to-morrow I believe it will hold a different 
place." 

Charles A. Elsberg, M. D., Attending Surgeon to Mt. 
Sinai Hospital, N. Y., in American Medicine, March 1, 
1902: 

"During the past four months I have made a practice of 
adding Adrenalin 1 :5000 to 1 :20,000 to solutions of eucaine 
or cocaine for local anesthesia. I have employed these 
solutions in a number of minor operations, such as incision 
of abscesses and furuncles, the excision of sebaceous cysts, 
naevi, enlarged lymphatic glands, and the like. The amount 
of bleeding that occurred was so slight that it was un- 
necessary to sponge off the wound a single time. Only the 
larger vessels bled when cut across. In none of the 
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patients operated upon did even the smallest secondary 
hemorrhage occur, nor was any bleeding observed under 
the skin or at the site of the operation when the firsr 
dressings were removed. In more than thirty clean opera- 
tions primary union was in no manner interfered with or 
delayed." 

Dr. Elsberg remarks that, besides doing away almost 
entirely with oozing of blood from the wound, Adrenalin, 
being a cardiac stimulant, will counteract the depressing 
effect of cocaine ; moreover, it prolongs the local anesthetic 
effect by preventing congestion. He advises as weak a 
solution as 1 : 15,000, or even 1 :20,000 if it should be 
necessary to use a large quantity. 

Capt. J. W. Houghton, of the English Royal Army 
Medical Corps, writes (Journal of the Royal Army Medical 
Corps, April 15, 1905) : 

"Barker's method of effecting local analgesia by means 
of eucaine-Adrenalin solution gives most satisfactory re- 
sults. I have lately used it for removal of a cystic tumor 
on the periosteum of the scalp; for removal of a fibroma 
on the posterior aspect of the left trochanter involving 
dissection from the bone; for opening a knee joint and 
removing loose cartilage; for excision of five varicose 
veins; for excision and ligature of external hemorrhoids 
in a case where chloroform was inadmissible; for opening 
and draining abscess of liver; for varicocele; and for 
laparotomy for perforating enteric ulcer. In all these 
operations the patients were free from pain save the one 
with scalp tumor, which was probably insufficiently infil- 
trated. Some patients knew when the knife was cutting 
them, without, however, feeling it as pain. Barker's 
formula is: Beta-eucaine, 3 grains; sodium chloride, 12 
grains; distilled water, 3^/^ ounces; Adrenalin chloride, 
1:1000, 18 drops. The whole quantity may be injected at 
one time, but one-third of it usually suffices. The Adren- 
alin should be added only when the eucaine solution has 
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been boiled and cooled. Infiltration of this solution causes 
a complete analgesia lasting several hours, the anesthetic 
effect of the eucaine being enhanced and lengthened by the 
Adrenalin, which actively contracts the arterioles, limits 
the blood supply, and retains the eucaine in position." 

The Journal of the American Medical Association, in 
an abstract of an article by Dr. F. Gangitano in Riforma 
Medica, xix, No. 36, states that the author has used a com- 
bination of cocaine and Adrenalin in more than a hundred 
operations and has never had post-operative hemorrhage, 
nor noted any inconveniences. Among the operations 
were a resection of the upper jaw; ablation of a large 
goitre; a Roux gastro-enterostomy ; and a total laryngec- 
tomy. He calls special attention to the advantages of the 
method in two cases of bilateral Bassini's operation in a 
subject with grave heart disease, and in a case of total 
hysterectomy in an obese woman with an uncompensated 
cardiac lesion. He found it possible to dilate strictures of 
the urethra, previously impermeable, after the cocaine- 
Adrenalin application. He used a mixture of 9 Cc. of a 
0.5 per cent, solution of cocaine with 1 Cc. of Adrenalin 
1:1000 — the actual strength of the Adrenalin injected 
being, therefore, 1:10,000. 

In Spinal Cocainization. 

An article by Donitz in the Miinch. Med. IVoch., No. 
33, 1903, on the subject "Adrenalin in Spinal Cocainization" 
is reproduced in condensed form in the Journal of the 
American Medical Association. We read: 

"Bier the originator, or rather the rediscoverer, of spinal 
anesthesia, has always protested against the assumption 
that the technique has been perfected past the danger point. 
The announcement is made from his clinic that an im- 
portant step toward this ideal has been made in recent tests 
of Adrenalin injected previous to the cocaine. He found 
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that the toxicity of cocaine could be reduced one-third by 
the addition of three drops of Adrenalin to the fatal dose 
of cocaine for cats (.018 gramme), while injection of the 
Adrenalin six minutes before the cocaine was injected re- 
duced the toxicity of the latter to one-fifth. Braun has 
already announced that Adrenalin enhances the anesthetic 
action of cocaine. By combining them it is possible to 
complete the anesthesia with much smaller quantities of 
cocaine. Spinal cocainization of a number of patients 
after injection of one-half a cubic centimeter of the 1 :1000 
solution of Adrenalin induced complete anesthesia with only 
7^ to 15 milligrams of the cocaine. The anesthesia was 
perfect in all, allowing major operations, and there were 
no by-effects in the majority, and when they occurred they 
were insignificant." 

Preparatory to General Anesthesia. 

Edward Martin, M. D., Professor of Clinical Surgery 
in the University of Pennsylvania (Therapeutic Gazette, 
May 15, 1903), prepares his patient for the administration 
of ether by "spraying the throat and nose with a solution 
of cocaine 2 per cent, in Adrenalin 1:10,000. This greatly 
lessens the danger of cardiac and respiratory inhibition, 
which may cause death in the early stages of anesthesia, 
makes the nasal airway patulous, and so diminishes the 
secretion of mucus that the anesthetist is very little 
troubled by accumulations of this kind in the throat. This 
preliminary spray also does away with the sense of laryn- 
geal constriction and suffocation, which to many patients is 
the most disagreeable part of an operation." 



ADRENALIN IN VETERINARY PRACTICE 

Dr. A. Zehl, veterinary surgeon, Trebbin, Germany 
(Berliner Tieraerztliche Wochenschrift, April 14, 1904) is 
an enthusiastic advocate of Adrenalin, having used it 
successfully in the treatment of nephritic hemorrhage in 
cattle, lumbago gravis in horses, and in conjunctivitis and 
inflammation of the inner eye. He also regards it as a 
valuable agent in the diagnosis of lameness. For minor 
surgical operations it is commended as being not only 
hemostatic but to a certain extent anesthetic also in its 
effects. 

A practically bloodless thyroidectomy, for the removal 
of a gland which interfered with the harnessing of the 
horse, was performed by Dr. George H. Bailey, State 
Veterinary Surgeon, Portland, Me., by the help of 
Adrenalin {American Veterinary Review, November, 
1902). He states that the operation was almost painless, 
and much safer than operations without the aid of an 
agent capable of restraining hemorrhage. 

Dr. A. T. Peters, Lincoln, Neb., reported at the Tenth 
Annual Meeting of the Missouri Valley Veterinary Asso- 
ciation {Veterinary Review, August, 1904) the cure of 
three cases of azoturia within three days by the hypo- 
dermatic injection of Adrenalin 1 :1000. 

// interested, write us for more complete literature on 
Adrenalin in Veterinary Practice, 

Parke, Davis & Co. 
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